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\T Technical"Maruels on the Series DATE DISTR. = 627 February 1964 
5 SRD-1M Radic Range Finder (SUAN FIZ) 
: : NO. PAGES 2 
. REFERENCES 
SOF 90X1-HUM - 
& 
AC - 50X1-HUM 
THIS 1S UNEVALUATED INFORMATION. SOURCE GRADINGS ARE DEFINITIVE, APPRAISAL OF CONTENT IS TENTATIVE. 
| ' 
| 
English-Language ) vecnuiceal manuala on the Scviet 
SSRD-1M radio range finder (SCAN FIX), installed in the MIG-17F aircraft, : 
| 50X1-HUM ' 
Attachnent I: Technical Desertptior of the SRD-1M Radio Rance Finder, 252 
pages, published in 195°. A comparison of the text with the Table of ; 
Contents indicates that pages 1 through 4 of the ertginal have, been removed 
and replaced by a general view cf the raiic varge finder and a’ dlacrem of 
the cabie connections. 
“2. «tachment II: Collection of Diagrams for Kadic Range Finder Type SRD-1M, i 
mee. 5 pages, published in 1958. he diagrans in the original were Tolded - 
‘ito the manual in such a manner that complete overlapping coverage vas 
ae * e m = ie 
> mbt obtained on the following: oy 
: tf 


on 


in 


be Functicral Diagram of Redio Range Finder SRU-i! 


o. Circuit Diagram of Distance Unit. - ~E: a 


Dimensious and Wiring Diezreams of SRD-1Y Units (from ASP-4x) ~ ; 
S0X1-HUM 





MP ad. Cireait Diagrem of SrausmiteRecelve Unit. 
é. “Sransmittere-xeteiver Unit Wiring Diagram 
ee a : ay 7 





fr. Prelirinary WPCZ, L sic] Wiring Dl acsramn. 
, oe ‘ pare 7 . 
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Kab 0 1175 mm a ee oe, Pa 
. Kab4 170 mm, . Te ee we i 
kab 2 110 mm ; pS oe eS ek 
t Kabec 300mm ; at ADE 
Se L Kab 26 Mo mm é 1s ne Set tM 
$ Kab.3. 140 mm ‘ : : Ee 
Kab 4 1500 nm. : 
| Kab 5 1300mm ees td 
r Kab Sa 600mm = Se hy 
Kab 4s 600 mm i ai, ee 
’ Kae vs 600 mm . t é ‘ 
| Kab % . 400mm ; vs 
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target searching seitch | 

27 Volts D.C. aircraft network 
converter : 
cable nominal site Tecteses the unit: nie connector/ - 
tranamitting-receiving unit 

automatic frequency control /ARC2/ mixer | 

WiPCS mixer /WHPCZ = intermediate frequency. pre-amplifier 
socket 

pin ha . 

angular connectors 

catles tistributor —— 
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The aerial operates at } power inside an angular: zone 
"28° *24 in the horizontal plané and 20° + a4 in the 


ee, virtical one. 
a iy ws hf Pulse power is equal to 7 kW at least. 
Be of: Nodulating pulse time /duration/ reaches 0,7 ¥ 0,05 4gec. 
a 6/ Pulse frequency ig equal to 430 +: 100 c/s. 
oe a ‘Re ce iting channel ‘sensitivity reaches 66 decit.138 at 
_ 2000 ne it is ecual to 48 decibels at 450 ¢ 50 m rela- 
tively to 1C p 7. 
gegen “8/ Operational frequency .of the maz netron generator. : is ecual: 
oo ae -' /180: 2800 ¥ 30 M.c/s: ieee 
oe a wy "Deed. area". "98 the’ range. tinder ‘Ages not exceed 300, tn 
AL Of Svomentary’ “‘dentities /measured/ distance value «oz. 10043° 
: i ne aay The Bety Volts, Ac. 400 c/s. circuit needs a 380 VA “power. 
ae bs ‘The range finder takea“1200 © power from the 27 Volts 
<2 8 4, D. erciruit.~ hy wh. : foe “ 
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Bee -: te ‘W200! WH eonverter/ reaches 2% kg. 

: tS" pe La inte Rie contanyous operation of the range finder can lars. 
wan eee ae hours. in’ ‘normal ‘coniitiona» the range findger’s uninter-}. . 

gf _yupted™ ‘operation ‘lasts 2° hours at +60 and ~ 5C dex. Ce 

piglie guaréntedaervice time of the radio- range finder, ua 

: ~ Angtel led” on the aircraft, is equal to 400 flying hours 

ee “ah. .2-years period, under the von*ition of performing 

ae ‘ll’ “Soheduled maintenance work accor#ing to a Soevice and 

: #aYntenance Manual . - 

oa The. guarantee opétation persed is ‘not. the range mal . 

3 ee service life... The, range finder service life is fuch y ” 

ie “greater ‘than the ‘quarantesg service perdod. 2 
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a given zone by means of short periodical clectro-magnetic 
pulses a9 well as oh reception of pulses which are reflected 
. frome target found in the. radiated zones'* + ; 
The Aistance to the target is determinsd due to an auto- 
matic measurement of time ‘petween the: ‘moment of high ?r: Suen 
ey pulse radiation and the moment. ‘of ae resure etter mney. 
reflection from the target’ .o , 
A transmitted /radiatee/ pulse ana. ‘a. reflected one are 
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.. ' Fig. 3. Pulses plotted Snidnat tame. 
l- probe pulse a 
2- reflected pulse: a aa ee 


. Following equation dctseninas @ relationship; between 
the distance ‘to a target, opeed of. electro-magnetic waves f 
propagation in a free space, lapse~ ‘of: tame between tha monant i 
of high. frequency pulne ‘rudisition and the inoment of reflected 
pulse reception: 


where! “ : bss 

t = time oo ‘high frequency pulse. tranemission to the: target; 
and back to range finder, in seconds, 

D+ distance to the target; Imetere { si 

C + speed of electromagnetic Waves propagation, m/s° 


Cea. 10° m/sec. - 
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A eivplitiea: View. ot. ‘an, atrorate provided. with ¢ a ange tine 
oe ‘and al o target-aireratt, as shown: in Figs: 4. i oo 
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“Be; enable’ the target” ‘searching according to aiecenee: ‘dn 
the: range’ tinder, © ‘gete ‘Pulsed: are: transmitted /tmo positive 
pulegs, 0, ‘7, usec Tonge: dteplaced. reciprocally by 0,5 psec fe 
(ene, gate: pulses’ ‘are: given. on synchr circuits. 7 
ae sarget Pulse is’ tranesitted also from the receiver, output 
to. synchr., « ‘cdrouite. ae pte ee . 
Po : at ‘there. te no pefiectea. wional the. ware pulese ater 
i ‘with a variable delay ‘relatively to the station probe pulse, 
2 which: varies “from 2 sed to 13.3 psec’ with a 0,5 1,5 c/s 
a » frequency’. It corresponds. to 300 2000, m. gate pulse Aais~ 
eee. pincetent or the: range graduated “d4al. ; 
oe “ie there ‘is™ ‘& pulse reflect ‘ed from the target, a viariah) 
ais. “felay’ ‘circuit, of gate pul sen disconnects automatically at the 
es. woment: ot gate pulses-interference with the reflected. pulse. 
The: target. interception according to distance begins, @3 well 
as the ‘automatic target tracing. Similtanously the range 
finder : -Créates.a voltage which is proportional to distance 
. to the target’ . This voltaga is fed to > the computing circuit: 
of the ASP-4n ‘aight . a. 
Fig. 6 Allustrates: 8. sitionaie between the range fin- 
s der tuteut voltage ane the: distance to a- target. 
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Fig: 6. output. voltage plotted, sentnet. atstance Se tarret 


The receivér-transmitter unit. servos fort ee ie te 
-° creating high frequency pulses : 
~ automatic tuning uf heterodyne frequency. a 2 " 
{ ~ reception and pre-amplification | of reflected signals 
- switching, the aerial from reception to ‘trafsmiseion . 3 
@ " ~ aynchronising of operation of all device. oes : a ; 


. The tranemitter-receiver: unit: ‘gonedete oft -_ 


- high frequency megageson generator on vents ‘lator motor nik 
- modulator gle 5 eae 4 + . a 2 
, - submosjulator | a 
- limiting diode of ataxtina and blocking pulees 
- klystron oscillator 
- antenna ewitching chamber ‘with heater . : 
- receiver mixer chamber . mee ‘ : ' 
- ARCZ mixer chamber /ARCzZ e automatic frequency control/ “ 
- intermediate frequency .pre-amplifier 
auvoratic frecuency control Sdreuan ioe the: high voltage rect}-~ 
‘Tier 


- ignition rectitier /firing rectifier/ 


rt , The ronrre anit serves for further amplification of the 
intermetiata frenuency; Zor registering the time of reflected 
pulsé return as well as for oe a ‘voltage proportional 
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_ © the supply unit serves also for switching on the range fan« 


‘~ automatic gain control /ART/ cfroult cor noires and pulses 
"= high-speed sawtooth eenorator + 
.™ comparator diode ; ‘ 
"= gute pulses generator , 

.° Synchronising circuits ° 

‘= loading and discharging 4io4es of differential capacity 


, and minimum. 
* elow speed sawtooth generator 


~ memory circuit. 


© anode, grid and filamont circuits of range unit valves. 


~ ‘submodul ator anode 
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The range unit consists of following subassemblies: 












receiving - amplificating channel 


- integrator and slew sawtooth Limiter according to maximum 





~ Cividine circuits 





The supply unit serves for supply acct Gwinn cirouits: 





a pike - a of the ARCs circuits valve 
“/ARC2 « autumatic frenuency control/ 






~ oascillator’s control electrode . 

- anodes and third grids of the intermediate insnieney pre- 
-amplifier /7iPC2/ in the tranamitter-receiver unit, 

~ ASP-4N sight /supplied with regulated voltage/ 








der kigh voltage. 
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The supply unit consiats of : 
a * 400 Volts voltuge rectifier : 
a -«- 230 ” te : tt ‘ : 3 
voltage resulutors = | 
relay for switching on the high voltage 






The test board servos for checking the electric pavanees 
ters of the radio range finter, for setting the ARCz amplifi- 
cation /ARGz «» autoratic frequency control/, the dividing 
circuits and the  zorth © Qistunce voltage. 4 

The test tourd is provids? with potentiometers Tes ARC2 
amplification ‘setting, for setting the 4iveding circuits sen-' 
sitivity and the " zayo" gigtance voltase/ as well as with 
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* tao fuses « To check the electrical parameters at ‘te aedeeuary, 
. €© connect the: test board to a. KPH/Y. check instrument. 

The control boar8 serves for switching. on the radio ren~ 
| ge. finders for high voltage seitching on,as weld as for avit= 
“ 3 c + ching the different guns) Fee 
", _ ae ; A’ neon lamp ‘fa installed ‘io ‘the control board epee 8 7 oe, ‘ 
Tt checks the high voltuge for ‘esitching on-. Moreover the «| J. 
ee control bourd Js: ‘provided’ with & "balliatic” switchs. athe fol | 

"whqcz. eyaokie™ ‘saitch: Mnigh' voltage on/, with - ‘a button ot b : 
= " ox zat" ftareet aban¢oning/ ‘aa well as. *ith: a "ntgcsenie radio } 

dalmier za” -auiteh /range, tinder master.ewitcn/e 9 0 OP 

1 +) Connecting ‘cables Join: alt ‘aLacribed uaits ia 4 ont ‘. ee or ee 

"The. radio‘ range: finder: 18. euppiied from & gdetndary uppity, ee 
s+) Goureed.e. froma HASSOO i convertary': ae = 
a Se | The. at oe £ 10 aircraft! ne ator ds! a ‘Prdaaiy urn 





ae ne hes aoe toes 
soa ‘we a. wt 











“the prindipie of -svopeviatton of: the. smi ange, ‘E1gter's ees 








Te: range, Sage ‘operation conait sone: are ‘not: ‘the same. ny 
i dwedng’ the. terget: Bearching, Potion there, sa no parae’ reflected. 3 
a from ‘a: target/ and. during” the’: ‘target ‘tracthg /ehen the ‘yeflecs 
“ted signal - réaches- the receiver: dnput/>. Due to: this fact*the ; 
; * descetption of: ‘the, etroudt } dearest hag been avaneg’ Anta. eo. 
.: Parte 7: a : vs : - 
"| af target ‘ecaculinng ae 
ao eeeet Frectngs: 


Lh Mente ee ee 


See me, 
8 eo Pe 






» farget sarshing: © Se ee 

A ‘Qve. /6N3E/. submédutator sibubineSasratee has ‘Ween : a 

; app'ied for the range; finder: 88 8 control generator. The Gack ote 

. _ king Aenerator cooperating “wath: ‘the lett Bection of 2y~1 /ONSP 

- Aouble’ triode, Geherates ‘positive pulses with » 220-Volte 

amplitude ‘and 1,3 ¢ 1, £ mage. pulse time /turation/; with a “RTS 
sco c/s frequency. Thone’ ‘balooa’ control ae operation: of the - a 


% - Ae Oe oN ~ 
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fig. 7. - Block-diagran of the. Sapam range Fanger ~ : 
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"sah co | tracing condit fons and generates a ertass which is PEepen tyson 
“Nal vo. distance to the : ‘target. ae 
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oo The’ SRD-1M- Penge finter antenna: dasenbly. coneiots: oe a 


 Clelectric antenna and of. a coaxial: cable 2 oY. 2 





2s Operation prin: iple of the. Atelectric: ‘antenna’ : 
ae The *teloctric ‘aertal of tha’ SRE“LM ‘radia ‘ange ‘cinder: rte 
oe is ‘a special” kind ‘of. eurface we: ve antenna.- Tt" is well, knomy-,; 
ls that electromagnetic waves: Propagate ‘elong the” Limit. of, men | 
 Vatune when tha ‘Afelectric ‘rot is excited’ ne a vibrator. ple~. 
-'.°ged inside the rod.) °°. pena z ee 
ss The speed of these naires ‘propagation eee from the s 
eeed of waves propanation in.the-air or in an itlinitabdle® 
‘ddelectric medium. Tha propagation epead is determined by the 
ae aAlelestric rod cross se:tion 3urface as well: as’ by: the. ates’ oe 
_lectric constant “of tha rod material.’ iene teh gh pt 
If the cross’ section sux face ° and ° ‘the ‘pod! ‘naterial ‘re’ Bead S 
chosen in order to neur the surface. wave ‘propagation. apeed- of 
ue to the speed of electromagnetic waves. propagation , :in the rte a 
er * the maximum radiation direction of auch a. £00 wilt be ‘along. 
tts Longitudinal axis. - . aa ‘ 

The optimum value. oF ddelectric, rod Leneti te a5) * 4 ahs, 


wee SRO ae ae oem memme Figen mer eete nse ener ineveneh wane mm ah se ame ety 
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oo ae Cee ome wwe ee eee ewe ns COCO OC AR Oem maw memes z 


_gntenna_ circuit. Ss és ee 


cecreke 


8: ee “Po, 

ts “the antenna Operates Jat + somes: within 28° +28. dn the F 
hori zontal plane and within 20° + 4° in the vertical one. 

25 “he side Lobes of radiation. pattern do not exceed ¢ 6 € of 
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_the max. power in the weieantel plane. 50X1-HUM 
In the vertical plune this velue should. be equal: to €€ $ 
3. Standing wave coefficient of the antenna circuit Aoes 
not exceed 1,© within 2.300 + 30 ¥.c./s. 
4. “erial amplification factor is not less than 23. 


' the same aerial circuit of the rudio rang: finder opera= 
tes during transmission ag well as curing reception. 
Directional antenna are broatly applied for the radioloca 
tion techninue. They-radiate und receive oscillation from a 
‘defined direction. : 
Directional antenna. shoe many afvantages as “compared with 
omni-diréction antennue. ; : 
The energy fed to a “irectional aetannd is used in a more 





' rational way. At the given transmitter power a greater ope = 

ration range in a-desired direction can be obtained. : 
The reception in case of.a directionul antenna 18 submi- 

- tted to small tisturbances since the reception is possible 
exclusively from the direction which is identic with the 

'. antenna direction, 

.«'°  The directional property of the antenna is its ability 

‘i of creating different field strength in different directions. 

*. Te. aerial directional property is determined by. antenna gain 

, Tatio /directional factor/ 
The gain ratio " isa relationship of power radiated. 
in the maxisum radiation @irection ané the ida power radiated 
dn all directions. 





° 







eee » 2 = 2 7Bx_ AR 
ae fo tele ee os 7 Perea, 


wheres: ‘ <i 





Trax = Max. power radiated by the directional antenna. 
Péreg, * mean power now ow, f a 
‘in ald directions. 


The directional prop” rty of an aerial is defines by 
Tadiation pattern. 


Antenna radiation pattern is a srephical representation 
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: : j 


{NO FOREIGN DISSEM . 


Declassified in Part - Sanitized Copy Approved for Release 2013/10/18 : CIA-RDP80T00246A070900340001-7 





Declassified in Part - Sanitized ian) Approved for Release 2013/10/18 : CIA-RDP80T00246A070900340001-7 | 
| NO FOREIGN DISSEM , 


t 
re) . feiigad Gebar% i t 








of relative power val uea created in different directions 90X1-HUM 
the. same distance/, "the value being dependent on these dire 


ctions. : 
: The radiation pattern of the SRD-1K range finder antenna 
in rectanguler axis is represented in Fig. 11. * 


: ; Expangion ingle or radiation pattern width is an angle 
forsied by two straiznt lines, Corre enoneane to. b- radiated 
" power. 

The clectromaznet tc energy radiated by the antenna is 
concentrated within the main lobe of ‘the ruciation patters,. 
however a part of this energy a concentrated also mithin” 
side /parasite/ lobes: 

+ The onersy accumulation within side lobes causes an 
"useless tissipation of a ratiated cnargy part. andy therefore, 
a. reduction of station reaietance ugeinst disturbances. 





Fig. Ula. Antenna rutiation 
Siz. 1b. 
Fattern in hort zontal lune pattern hatte ate 


wag. 1l+ Madiation pattern of the ‘SRD-1M soviet 
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;  @iminishea* as possible. 
a " The side lobes intensity is a. relationship of max. value 
of power density in the greatest side lobe to the : ia power. 
ven ee 

dénsity value in the’ main Tobe: This inténsity: is & 


. uaually in percents. i ; age : ee ae 
a The radiution pattern | of an antenne “girouit’ depends | ar “ 

- ay “on the length of the sielectric rod as ay as on Ate” crose - : Ve : 

eS section ‘surface. ‘ — Re Fae Sea! e oe 

eee The greater the conical rod; ‘the sharper’ the pedtation: a 
| patterns the smaller a side lobes intensity. The cross. Section af 
oi "ef the Adelectric rod shoulé be. chosen according to. ‘sLongth 4 
~ of electromagnetic wave in tha air. and: to bo 4 dielectric. cons 2S 
: eS stant. of the rod’s materials Godt : are we Pee oe i 
a “) 


% The’ ‘beat ‘crdss section of the rod can be jvetuated: by: ae 
“means. of a fart onsnge formula? ae 


' = 7 ae : ca s as 1 1 “9 0, 25s. a 


ae mneret, La fe oe et, oe 
Ae. e lerigth of: wave in tha air | as * ey : cre "6 
(Ee Adelectric® constant of the’ rod’s materiel’. ee 


The coefficient 0,25 should be employed: ~when determining the.” 
ee -eroatedt dtaneter of the ponical pod according Sev sne. omne: 


° . 8 . * = . 
SKS te er oa re ty nnn at — mK ote oe Ss, 
Dae el <Not keto Bleeds st eat 


& Te tax 2 
The coefficient 0, 1 chould be usod for evaluation of mintimam - os 


diameter: . 


A metal, cap employed as a reflector is instelied én the: | : 
- ddelectric roé’s end in order to obtuin a sigle > virection n 
‘ padiation /transmission/ and reception. t Pas ee 
A vibrator serves. for excitation of oncatiutions in, . the Se 
.. antenna. “ 
the. wave matching of a+ coaxial factor’ be -the vibrator : 
radiation: impedance can te obtained by depth ‘var dation of - 
vabraber plunging oe the’ Clelactric 108s : 
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as See an be ~. 50X1-HUM 
aha. During the ecitution by é eibrater ial pluced perpene en i 
dicularly © to the xod’s axis an unsymmetrical # 1,1 wave ard 
ses first of all. . ‘., 
er , An Hemave isu mave ‘whit has a , Lonsitutinal ‘component 
io thagnetic. field, while the electric field lines. are. acting 
Sees plane so the proparation firection. 
“Dianoter of ae cap ‘which forma a aialectric ‘ fled | 










jcaxdees, in: ‘the ‘cap. This. wuve type gives atvays “the max. Fadie- 
ton: along. the antenna aris. OE OTA, cailess 7 
: THe conical. ‘pat: pf the dielectric tod ten necessary ‘to 
_mateh ‘the. Yea’ wave inpédance with the’: wave inpedance in the, . 





a mane ‘ “gersai, ‘neticdeney: factor Oak ee 
Bo “ond : - atiplifice tion factor | a ie kde a ote 


eA 


The’ anteniia efficiency factor defines. ‘the anerey poss, 
ae se pabeane.: In an: ‘be evaluated cue ti. the, folt esa 


; Foe power: tranonittes to the antennu 

7 *A = perer ratiated by the antenna toy - re 
Pi the amplification fact or’ ne ts iu relationshix heteoen 
4 tHe values: 7 
ea ~ _ denaity ‘of power radiated in the max. rudiation Pikeotion: 
“+e power density of an omnidirectional antonn 
the. same ARS OE LON without lLuszen 
aa power. . 


t-vperuting in 
and roswdr ine the game) 





eR The amplification fa> tor: ives uv mal charactes 
yp arn antenna. sance thie fuctor talen into ac 
a! arg Feaulted from Mirectional p20: ortios of 


ristic of 
count tho tatiation 
“aM aerdsl ag well aa. 
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és Pee ge. ei Sc ae ah 4 
eo Mee eres mee eS SOR a a te ee 8 50x" -HUM 
ark a eer eee’ ‘the radiation tee drop due to untenna Losses. pS : | 
ere we The amplification factor can be evaluated as a product j4|A 
tat a nee ee gain ratio ana Ay seetad ae efficiency ‘factor: © ahs d f 
oe : 2 antenna. amplification factor. to a? tat ‘ 
Dade ee Pe 4.5 Oe - gain ‘ratio. ae . re my 
ie a . het Da soe efficiency factor: at er. eet grits ' 
nee ae ’ Th 6 electromagnetic energy 18 fea from the generator to 3 
Pet ag ve "" \ the eo or from ‘the antenna to the ‘receiver by mans of “ 
i toe Ba” waveguides /teedera/.: ye eee of & : sigs 
i epctie Se ee A great taporence from the potak: of wiee ‘of tunt Power { 
7 Me a s tranemission to the: ‘load, has & suitable matching a load and toes 
ee wave impedance of the feeder. | ar SF moe . 
. oa ee In this case, of suitable patenine: ‘all energy from. the’ ys 
2 Sao, ; a ie fed tothe load without reflections. 
ee, Bos co ‘Such operation - conditions are called peel travelling. - 
- @ f a8 wave conditions’. °° | J a 
ges 4 eet ‘The. feeder load impedance, ‘at which /porel eaboetiiae : 
ae wave. éonditions ‘are atabildzed is” equal to the foa¢er impedance ~ 
: wae The wave _impedanec ofa feeder, | /wavemuiée/ depends on feeder 4 
bras Ne ¢ wave impedance, for a high frequency everest sercete 
oe Can: be. earouke bee mores to formula: , fips : ; 
te . ene o ; ‘2 238, 7 oie -2. . : \ es . o 
=e : where: -%. oe <i pa is’ ae 


‘De inner aiareter of an outer fogder part 

@ e Adameter of ‘the inner feeder load /core/ 

& « dielectric constant of the dielectric material 
veh oe 4 Oe employed in the feeder: 


If the matching ig not a full one free the feoder is 
loaded with a load which is not equal to wave impeéance, a 
part of energy reflacts and partially atanting 
current and voltage erise in the feeder, -— 


waves of me 
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KX aca y: nataneine nave 1s: noticéuble- que to its 
‘tunevemt current and voltage amplitudce sintesbussun/eabhernd 


ee the. feeder : 3 
ee ‘Pig. 12: ‘represents a° Adderan of P voltaye Pint ities Appen| 

; ring al.ong the feedar in partially stanging liaves contitions | 
‘The. matching. quality “48 expressed in fora of & standing ‘| 
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wave. or: ‘travelling wave coefficient, . A standing, wave. eats 


an ws teeaar to. their mininun values: Lk en 













Ine Dt 


ae 7 
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ee mo ne Os no 
: 
f 
i 


an 


oe ewe 


ws « o oy Oe ee 
ee Degg 





‘ 
Sete teh terete vintners 


' §-E-C-R-E-T es 


-4,NO FOREIGN DISSEM 


_ Declassified in Part - Sanitized Copy Approved for Release 2013/10/18 : CIA-RDP80T00246A070900340001-7 





Declassified in Part Sanitized mony Approved for Release 2013/10/18 : CIA- RDP80T00246A070900340001- es 
'.- NO FOREIGN DISSEM ‘ ; 


Soy erin re 













eis a Ss 
£ +e 
> ar 








A a he: antenna circus ‘of the SRD-1H range . ‘andor the e 
: fadtabre: tatbhing” ‘Of feeder ‘and antenna ° can be obtained by: ss 
“a goans “ot orth variation of. syne the ‘antenna } gnodb ang. - ; 





fe Mie. matoiing. ot: ‘aritenne’ wave impeance | with. an “ambient 
mong:  fopace? wave’ ‘impedance ‘4. obtained, ‘onine ito ‘the conical ty oe coe 
“atlas of” ‘the dielectric Ode tee: ae ree ces othe a BB ak” 












RL: ELLER, | I SE 8S AE GES «a - S~R  Y Re ee ee aa 
es Ds iene AO epee wi iiat! aghdS = . 
ae : 4 . oes Mg te amet 
os - ae" oa, Me OS Tag 
a oe ‘ 
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se ee The ‘roa’ ‘8 waye Ampeflance is ‘Léss- than. the ankiank grace: 8 
i ot we oe Hi 
; “one’s The’. tonical ‘shape. onyises: . rod’s. wave. inpedanve Ane pe 
a a8 areas ek 5 Ref eray eke ne eae nt ae a oe weeded. 
ne 2 ; 4. antenna: oh rus $ construgiion a f . re te : oo : ica . " 4 ‘ 5 
. : - The ‘antenna ‘is fo rmed by a .cunteed polyatiisLane, ee “ ¥ : 
oy. ‘lectric roA.. ee ' Bae “4 i 
‘4 Woe * ‘ 
a - This rod is cut. ‘along ‘the. cross. " gectin’ Aiameter. and fante- ~ an . 
: ee “med to a metallic screen. :Under the in?lusnce: of this sreen-| i i 
oh Rone ‘plate the max. - Jopt snivin/ antenna rafiation direction deflect eo 
. upward from: ‘the, rod axis by 12 dex t 1 deg: ; oR 
‘ ay “A, general view of. the aerial an3 pntenns. ceil is shown ot 
: tin’ Fig. ABand 1H, ice Sint of 
es he ; The thick’ ‘part. of the 0d ‘4s covered vy a. matelite cap 5 ‘ 
: ry ‘aia: hes. an. ‘aperture: for thé exciting vibrator. Sok a ye 
> nor oe ae vl 
. ee cat “The: ‘vibrator’ ie formes by. d prolongation of tha. as | 4 
ee eee Anner cores iby: means. of. which the energy from the, trans 3 
bat : = er eyeatver: unit ‘to the “antenna 1a fea. ‘ oy 
. dana outer fart: of: ‘the’ coaxial cable. is’ connected with f 3 
oh pt a Lie" “cape, which, ‘holds the dtelectric FO8 at ‘the nes oe 
aA 3 forming - ‘thus ‘a! waveguide, Z ihe Ly 
hoe Bi $ 
b 16, -tolectric antenna, ‘18 fietenss rigialy to the metalt te, 3 
“ bs ene ‘plate, ‘foiaed: with. ‘a: ,conne otor ‘which. forms ° a cOaxial % et 
: tt ote Binge Tle, 
. de ie ith 50, olime . “wave -impééance. A: -high. ‘frequency feeder i i ; 
be . 2 ovanseted ith: thi goaxiel ‘line. ee 7 
a ! 2. Shoe 
ge : oa 
4 % . : 
Pete Bee. gicann Goi eueaEe Ven: 
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ys ecreen plate’ ‘ta fustined to the Sipeides sront room 


me ie corer by peawe of: four threaded bolts. 
— | Wen the aircraft: remains: on ground the: antenna ‘should, 
7 crafted by er wetallic cover.-The cover can be ‘remaved 
‘e Ao “20 
> ‘aharey. free the ‘receiver-transaifter anit 18 ted to 
oe means of a flaxible 50 Ohes teeder with bigh = 
rt She frequency céanector on ite enés. - . 
Se es The, high frequency feedter consists of outer -part ‘gna 
; ae core Located ohaxielly and separated -, a hard Asslectri : 
terial. . po te oe 


*e . 









a 





~~ 4 


vi Mebeter to mae the cable florible. 

te inner core has been sade of several thin Hires, “in or 

aga, Wer to. reduge the . Sapedence for high aes as well roo ‘to 

wi dy the. pale “flexible. ; . 

i * ie eta pars. ‘sf thetbigh fre-uency cable is made. in 

3, * Cob. nr ‘@ thie’ copper wire “Dreiding. In oréer to ‘protect th 

Nevter braiding. of thé ocaxial: cable against corrosion and 
chanical Jamege, - braid is covered externally ty a speci 

. lustig, hoes. ° 


ee L s , 
— we i.. Phe Anrer cere of. the nigh Srequeney cable hes | a sual "4 





ye . : : ? Os ia, 2 
; . PRANSUISTER-ROCEIVER UNIT anual 


. s 
ane ye esa 


a. Destination sy 


"+ The transaitter-receiver unit belonsing to the SRD-1 

; range ‘finder set ts Cesigned for: 

- gonsration of powerfull high frequency pulses 

- *-putomatic tuming of heterodyne frequancy 

a. aestening the antonna from transmission 9 reception 

a ‘. reception and pre-amplification of eienuls reflected 2x om 
“ae tarzet. Pulse, which synchronice all station operation 

Gre generated in this unit too. 

" 2. Uniti: set 


anenas ate soi en'ee 


The transritter-receaiver unit consists of followin: 
aceesnories: 


ower ewe «Spee 
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Phe le! oa ae ae te OF ge oe ee e = og: the ARS (autonatic: “tEaauieney: 

‘ ‘ oe veontrol/ ehowLa de ‘anal: t0, 100, ¥lts t- 208 ar 

} blocking. cules "aaplitude = 45-VoTe #208 ST 
Gy high frequency ohannel: ‘aerisativity Juith: ‘tha frien) 

: Bk ge 4.8 “should be at leart 66. ‘Secibela. et. L600neters. Is’, shoul a: 

we ei (ta! be atleast 48 decibels at, 5&0 meters, at 10 4 . ee 

‘ oe ee 2:10. mean’ hagnetron current: = 2,495, 2 Te ao ‘ 


ete EE oe -eryetal: current of the rain ‘channel Oy2-4 + 6, 8 mAs 
ieee a ee ae Aa oF the: ARCs. channel: KRG ¥: avtinatic, 
os at “3 - 5 se frequency control /-0,3 ¢: 148 A: ms Ae 
a - dAgnition-current of. the Aischenting ‘waive, 60. e 1a0'ma 
one 4. mean. frequency . of the Antermediate frequency. pre-amplitier 2 
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Boi, of the. unaaee operation 


ae use een Sm we diver tee 0s wen Ge ar msn oO hee e dem <= woe 


1 Jesesrding. te. wa oek, _ * adage anf 


<0 _. 








‘the’ “bLiock ing’ atsiretor- of the’ puncnaisiGe, operating 

‘with left: geetion. ‘oF. av-1. /633P/ double ‘triodes gensrates 

positive Voltage. pulses, with: B20. Volts. amplitudes 1,3 #° 

tT, 5 pase Lengthy: 1$30- e/@; frequency." Tribe : pulses ‘control | 

% the ‘wodulator: dtechargsig’ ‘valve. operation’ ‘by means of a catho 

a ‘de follosir Li ghicncsd with right section ‘of the 2v-1 fae 

° weve 5 he Sees es 

e Hedin ntand plas aath., 5, a KY amplituae,: ‘0 roe 5 pulse 7 

é ‘Sim, Alength/: and: "950 Cfa frequency are formed in the modula- 

EOF operating ‘with ‘an artificial forming line and-a 2V-1. 

[tO 36/ 37 hydrogen thyratron /as-a a fischarging ‘valve/. 
.Theit, “these pulses are fed to. ‘the aves. PL A20/ ‘magnetron. 

; ‘The | ‘magnetron: geherator generates: pulses with 0,6 pigec. 

_ pulse length /time/, “2800 K.c./s frequency ana power at least 

TR Righ frequency pulses’ of. the magnetron generator are 

fed. to the antenra which : ‘radiates tham outside the sdrcraft 

: ‘The receiving device ts digconnected Zor. the probe pulse Same 
"/duration/: owing tothe antenna exitch in. phich a RR-5 2-%/ 

‘: valve has been employed as a Adecharging valve. 

Simultaneously with: the hotulating pulse, following 

‘., | PMleee'’ are Gaken trom the modulator: =. 

re negative bi dcking’ pulne vith = 4® Volte amplituste oo 
‘ -- *. . otarting. ‘alse ith - 85 Volta. ‘amp itude a , a | 

- - @ positive. etarting pulse ‘for the: ARC2 Jouuromatic fresuen= eon 
“8. seoutrl/ #ith, + 100 Volts amplituse, 
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ep She, ‘aubmosulator, starting: ‘pulse. comes. ats ‘tha’ very moment,’ * a te 
‘. \ehem tha forming Line voltage: becomes’ equal to +1450 Volts, | °° 
Ms ‘to ‘the Line: “peasonance « “ddecharging... ee Uaaonrre, ot 
; ; “shan the next” startany: pulse ‘comes; “the Nnpetets Agnatio me 
; | pe ing/ bezins, as. nell aay! the. Pulse’ ‘dd chavetnz cycle git 
® "| She: ‘starting False. As. ‘fea tothe ce aot er id through” aa 
34 
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An’ equivalent circuit of puls? discharc ~tng oF the tors 50X1-HUM 
ming line is shown in Fig. <6. : ; 








. % . a 4a 
sche, u_ Bae ae — 

i = es " : = . 

. ; : ! & st os = : 
py : ; 
ea ee 

: : 1, ape age ; e 
ee ‘load. age tae 
; .: . a & : “ . 
im ‘ 7 . . ‘ i 4 a - 
Fig. 26. Equivalent circuit o% the forming Line pulse. 
4ischarging.: ° 
is AS represented in Fig. 26, at the moment of thypatron, 
[| >, + dgnition thare are: two electro-motive forced connectad in 
{ Series in the forming line. discharging. cdreudt: ote 
/  . wan electromotive force of battery ¥ et 
a 8 . ® "ef the forming line teacees up ‘to 
ee supplying source voltage. Thera two electro-motive 
Os, od forces have two load resistances:. 7 
: - Line wave impedance : . 
os load resistance e-val to ths line wave resistance. 

Se 3 It is known from the lohe line theory, that a Line dnted y 

/ with a reeiotarce equal to wave impedance. fenarates ‘ring dige- 

ee charging /on this: Fesistanve/s square, pulse This pulses . i 

meets: ia Betines by” ‘Parameters of afi n artifioten long line. ° : 

. ‘ 2 * ‘ mS : i 

eu 

————==_ joe ; t 
ne ts) eee TEED LAR ee nena ee 1 
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ve tne Sotiauw pulse - shape and the greatest. efficiensy coeffi~ Ve 
Gehl 7. “ls ghent can be ottained «ith full. matching of beth wave iepe- | 50X1- HUM. 
pa Se tt a  - “@ance and load resistance. . a 


A double element artificial Tine chain ‘type has been, use 
dn the: unit modulator. Ite parame‘ ‘arg are given beneath: 





ee ee ee total capacity ¢ 25 5100 pF ys cage ke 
ey es ok, "12 wave impedance’ 9) #64 ohms” ; ous 
“Tength: of generates pulse: e 6, V7 psec: ak 0,67 fo | 





8. 





. ae ‘mentioned above the: megnotron ag-the modulator load. 
ge it cannot. de connected ‘Ofrectly to. the modulator, — 
USE sinee ate resistance din given conditions differs much from. f°. 
ogee the Line” wave: Ampedaice- fe _. 750° ohms/ which woulée cause © . o 
oo the lvine’s | mistunings a. considerable decrease’ of the efficien es 
hs e ey coefficient, and, a: great. dofortation ‘of starting pulse rh Ay 

; "shape +: To avoid ‘this aitficulty the magnetron should be. 
. ' \gonnected with the modulator by means of e 2 Tr-§ pulse _ 
at _ transformer, ahich, enables. the matching of ‘both. forming line ., 
2. weve impedance ‘and. magnetron: ‘fesistance. ee ‘, “A 
2: oe ae : +, The pulse’ transformer ratio is: chosen "BO, that’ its pri- 
idee a " mary winding input ‘resistance is equal to. £0 ohm. If an in- 
@ ‘ BES ian + ternal resistance of operating thyratron ig taken into accoun 
le ohms appz Ox, ./ the: forming line total load cun be obtained foo Uo. 
as. équal to ite wave dimpedance ise..to &4 obms. aes Rab Pet gi 
a Moreover» besides matching process, the pulse transfor- 
va mer enables to obtain on the secondary vinting 2 pulse vith phe odes 
an amplitude several times groater thun the pulse amplitude erg. 2: o- 
‘the primary winding. It makes possible to use u. supply ‘source 
with lower voltage und simplifies the high voltae pretaction 
“/squelch/ of.the unit circuit.’ 
The’ pulse transformer is. provided ‘with a Souble- seconda- 
ory winding. This winding. serves for feeding the heating | 
 /talament/ voltage to the ‘magnetron, Such & Meenetron eatin. 
 /tilarent/ supply circuit enublee to use the filarent transe. 
‘former - which is not operating with high voltage. ne 
2 The 4. A and. 4.3 terminals of pulse trensforter secontary 
| winding are Blocked’ with 20-5; 2C-6 capacities in order to 
| fort a cloves. ceecuse: for ‘the magnetron current alternate a pe 
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< , This form. n hewtine /filarent. z oupi@y varcudh atth 
trounde4 /rondoa/ centre point a3 chown in Fie. .7s . 
The sutrotulator puless cannot synch onine wl) statien 
‘ , operation ‘since the thyratron i¢nition roment occillates 
"* from ‘pulse to pulse ¢ithin,0,v3 ¢ Cy 04 pose relaufvely to 
pubmodulator Lluckans wenerato: pulses Cherefure pulses for 
i ne synchronising the station operation must be taken from pulse 
.” transformer puritive sintings, bérides tho motulutine :ulse. 
-In this case a permanen’ oferation synvhroni zi ng is. obtained 
ae iad following units: receiver, -ranze units duveniatie 
. _ frequency control circuit, station generator. 
‘ "tn order to chat. theirance unit,a synchroninaing pulse is 
. taken from 1 ¢ 3 terminals of the 2 ir-* pulse transformer 
1 ys. and fed to the range unit through the 2V+14 4thode /riett eH, 
' tion of! the 6N1F valve/. ; . . Y , 
A negative pulse ie taven, from the fe 6 teeming s ae 
im - , pulss,transformar’ winding. This. pulse serves for blu: hie tho 
“a receivor. durang - the “P2 ode pulse radiation time. The ts “Yong: 
pulse 4g fed to the *ivider shich consists of 2x-16; Late, 


@ ‘" 5") 28°60 rentotors.. : . ‘ 
. : a 1 . Simultaneounly, these recistors shunt the aaacae fa 
a 3 order to prevent the generation of puragite oncdl tations a 


‘the circuit. «|. i 
"The Spilees with Aecranced ‘umplitude ers babe fro the 
_@R-10 and 2R-3© recistcrs of the described ubove Advisors, 
. then pulses ure fed to tha siode cathode feet sertion of 
-@ 2V-1L6 valve’. 
This diode is “ghunted: by ‘a <h-8 potent Lonoter ty means 
of which a blocking pul se umplitude can bea set /-45 Volt,’ 
A positive pulse ia ‘taken from the 2 ¢ 3 terminals st 
pulse-tranaformer wining Cor etart the ARCz circuit An's s 
© automatic frequency cont: ol/. This pulse is ‘fed to the | 
third. erid of the 2V-2e /6212/ valves .by means of a 2t 
nistor, 


“31 ree 
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1%, : 
ay 
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; ve ; 
re zo ‘, 2 ‘ 
: 
Bhs Eig. 27° Magnetron heating eupely. sdicuit: tdasvur. 
. . . fy : , : . 
& toe: “The cR-¢ unt 2 Re6E roniatances» which obust corpespdn~ 
ae ding pulse transfurmer sintings, serve *or roreving as 


" 


- esedl lations forme’ turing pules ss neration. 
yeu! 0s The 2V-16 /6NID/ doden acrve “or cut off the positive. 
“* parts of starting and blockin: pulses. Pore over, the risks 
‘ics dode enables’ to tart the range unit by un external pulse - 
Be : generator since it eliminates the pulse source shunting by 
Means of pulse transformer wintinz. : 
oe To avoid Sieturbances the blocking una sturting pul 
'- are fed by meuns of screened Culles, 
Pn es e The applied modulutoz Cir: ait : chuwa many ndvantares uy 
compared to other cir wuitr provided with an artificial fore 
; ming Line+ chis advantage cunsiste in the fact that in tha 
, © high voltage modulasyor point: ths voltuve ‘oor not oxieet 
the voltage value ef the supply sunen Agee Votte’ white 
the “pulse amplitude On th Yuad de enual to th 
‘voltage. : 
Cther circuits huve & vottura on the Line and on the | 
‘shyratzon anode equal to double voltare of tha a 


£ea 


2 sup ly source 


tpily source. 
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a. ae “replative” to. Méartht/s mati tis J putas. anpYitute é on hha ¢:184.50X1-HUM, 


a 43 equal'to the ‘eupply rource. yottage.* ec 
Ch Tg 3. -BE gh’ veltagaceoctsetn: - ee 


Pendegsenntereteesene % at ie ae 
The’ hich vortiee ‘rectifier, Congseta ‘ofa 2. Trt by-pass 
okt ns “granstorpery of a M-h-0, AR fv-17 vulve rectifier, ant, a 
: Peete of ‘a 20-4" filtering condenser, “Por: pul suti gw smoothing. the is LOO ie 
es :. oe rects< ier agrves for supply the mosuidtor: itll “= 1460 Volt ; * op ae 
eu Oikos ‘rectified Woltage. 2. 5° : A Be gee a ae ee od : 
ee a The. high voltage. pect fies’. operates: 4n: the half-wave : 
ee oes “rectiticnt fon: Ofrguit. Its wiring diagray is‘shown in Fig.28.. 
. “i After the. switching ‘of the le: Volta’ Aso. 400 c/s supply 
“hoa spveltage on the ‘primary winding, a 1£06 Votts approx -/ yoitaz 
ee “is taken trom- ‘tire pecentary. Winding’ and fed bo the Peotone one 
“IA valve anodé, x ie a : 
ie The rectifying valve ‘allo: 4 the ‘currerit to pass in’ one : 
| ddrectien. ohly. /trom anote to cathote/,” therefore, @ currént 
: can te 4r iven through. the rectitying valve with a wee tyive ae 
a Bea +. Voltage on ‘he valve’ 3 anode; 
@ cs ed a ; Moreover, due to filtering: ‘condenser 37 icewine: on, the. 
Bas ae time of current passing through: the rectifying valve is less 
Ges than the ‘tine of a half - cycle. This’ current is charsed by 
ce 20-4" condenser through the: following circuit: transformer ; 
_ Secondary sinting, rectatier’ valve. inner resistance, Bog SA 
- condaneer. e.g ras 
; 48 soun. ag ‘the current’ avives thr ough. the rec* ifvine- : 
Vulve ‘isappears, the.2C-4 condenser. tesins to Aischarre: by 
means of a luad revietance. Rope while the eischar zing tine 
4.) Constant exceeds considerably. the contenser. sPametae time Mf 
om vonetant. . 


“The. condenser plates yortage w4li singel not vary $420 
the moment of a new currant. driving through the’ rectitior v 
“whach rill cuuse the filtering condenger char eing. 
accorting to the described above Process, the 2044 z 
filtering condenser smoothee the rectified voltuce pulsation, oe 
7 sae Trel transformer pr ae nan consists at three | 


The retuction of nunber of sections: aginched: to the 


alvbs | 
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is Volts ec 400 c/s notwork by the 2 Pret grit Lubnen 50x -HUM 


‘the voltage dincréase in the transformer sepondary winding,’ et, 
increasing thus the meested yorker of the’ nigh’ toltage ., :, 


e a ie , Wels ‘ . 


rectifier: a. x tT 
: The ZR; 2R-13; 2R=k4 ait a eecteeier ‘toad- asa “Spabie 
« ‘the 2-4 condenser: to aus cotiee ne ater the una p eappty, Bwite 
hing ott. he eg ie ey, RE ee cg, e 


Fig. 28 Siring 
° ,, 4 ‘ 
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me ee, “ ee (he Rac tifier for discharfing valve ignition an ‘i 
e . a tiie fe deseo tele . ‘50X1 -HUM 


“The dgnis tom reétifier consiate ‘of a 2: Pr-3 transformer,| 
a gas-Tilled valve. tyne Go -oyat2/2; a/2%-6/, and a seanthing 





filter, J = 
- “his ter’ vonstat3, of. a apis resistor and 20-15 
2C+8 counftenszars. te Ss .¢ . 
a The rectifier operates inthe half wave “pecti*ication 


efniudt. Ite ‘Aving' @iarram da represented in Fig. 29>. 
After gnitching the 115. VAC. ACO c/s voltage on the | 
‘trins*ormor primary | Findings, the 100C. Volts voltaze fx or. 
a the trans’ormer secondary rinding ig fed to the gas-filled . 
aN /to the valve's cathode/. The negative nalf-cycle 
oe the voltage s starts the gus-filled valve Climming. The 
25-75 ‘3C-8 gondens sere: ure charged by meune of a following, 
“circuit: 20-7; 20-8 condensera,: 2Re16 ‘resistor, fas filled. 
valve internal res sistance, ‘ana transformer ‘secondary winling. 
“ag socn as. the gas-fillés valves stops ifs’ operation 
the 20-7 and 2c-8 conténsers aincharge | through’ the load 
i, | Es — resistance R: Bwas: The condensers’ discharging time constant is 
r } net ; ia "- “uch greater than ‘their charging time constant, “Therefore, 
ae _at the momant of a new ignition of tha. gas-filled valve, | the 
condensers voltage will’ be a Little lover: ot te , 
- ° - SO, the 2R-16 resistor and 2 CHT; 20-8 Scidatiners smooth 
the pulsating. voltage on the’ rectifier output. . . 
‘The 2R-16 resistor Serves aimul tene ouely for dimating 
she anode current of the pas filled valve. my . 
- The 2h-17 an¢ ‘2R-18 resistors are asst the tention 
current of the pas filled valve. 
The 2R-1¢ resistor serves for Lirtting the a schareine 
‘valve currents: ‘ e fe : 
. The 2R-15 rernistor: is the rect} fier" Steud. “Tt eeeacye 4 ' 
the 20-7 and 2C-8: condensers against breaking, in case of 
AR-& resonance. discharging valve damage 
The ignision rectifier generates a Nagative = 760 Volts 
oe iting pummts as electrode /igniiion e1e- 
a Adeohareing’ vatve, : ‘in orter to 


‘ 


@ Pa tear 4 a or ' gepc-RBT | ou} : 
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“accelerate its ignii don at the morent .of high "ren wea ru50X 1 -HUM 
fending from the tranamitter. 
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wees ee eon eo oa ee ae em 


HS, csroutts, of -szanamistorcreentver.s set. , 50X1-HUM 


Be! circuits of transmitter receiver ret are Jentinated 
fort: strong HLF. pulses generation, trunsfering these pulaes 
to aerial stago,awitching aerial stage from transmition to 
" reception and changing, received HY signals to f.2. signals.” 
The tranemitter-receiver set consiets of folltoning oF 
“+ Circuits. ‘ 
-l. HF magnetron generator 
2. hain concentric line. 
3+ Aerial switch 
is - .. 4 Receiver mixer . 
vo" B, ALPLC. mixer 
‘ 8 6. Mystron heterodyne. 


ae ter, Pa eencuts hegren 


- The Hr. cireuite are fitted in’ the. stiff metal case consis- 
: "ting of edove mentioned stages, connecte4 tor ether sith cone 
& tee centric line pieces” of 50 Ohm wave impedance, | 
a a The diagram of EF circuite in shown on Fig: 30. 
ae The magnetron /1./ is connected with main concentric ; ~ 
'. Line which on the other end has the connection for aerial 
" gtage. | we : 
Kain ‘concentric line is divided to three lines /3/, Atv 
and As/* No 3 line serven as a discriminator for A.7.C, 
“@ixer and it is a circular piece of wave suader which inner 
diameter is leas than critical, |. 
So this piece of circular wave fuide acts as wu border tyr: 
ddecriminator in-which, weakene4 to cortuin leavel, part 
of i. energy voes to A.F.C. mixer. 
The tumping depends on the lenght of Mecriminatex an? it ie 
unchangeable during ‘the ' use of nat. 
A.2.C. mixer /4/ is a pisce of cone-ntric Ling in 
cristal detector /8/ is connected, 
_. The HY, oscilations df klystzone heterodyne are broucht to 
the mixer by holp of coupling 4inc, m aking thé Capaedty 
central cable of the ‘line. In effect of two IF os 


“OQ chish ti 


* 


ibe 
Ray 


etlasione 
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AFC output , hae 
avd N ireutt. — $0X1-HUM. 
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To JF preamplifier 


- 
se 


1800 From fining rect. 


fig. 30. HAP. edrouit diagram, 


| 
Kagnetron type MI-1cO- 0°. - i ec ee ate of 
maa0 concentric line 2. °°) --° fo ge 8, eo 
A.F.C. mixer discriminator. Phot OS ce ea aks Ses. 
A.*.C. mixer Ronee fe Sante. i. 
Mixer cristal detector [rise] ep PEER SOS ee | - 
wave mixor filters , 
coupling mixer disks , ‘ 
shortened piece of line { 
three way connection 
Receiver mixor | 
Cisc resistor ! 

m4 


BRIonPur 


per hbet @P bt P Cort 6 ie 2 


Cavity klyetrone: resunstor fom ate wt wt 
Klystrone £-12 as aie pas 
Tissha ging valve cavity resonator 7 . : 
Diecharging valves. RR-5 


. 4 TMscharai tg Valva Tiring electrode 
i 17 ‘ wave Concentric Line piece 
me watching LsOp 


‘Ineulating sleeve. 


ge ROR AS Ge tarts s 


@ | pig S-B-c-RE- pe Ree ge a ee, 8. 
pert ee os YS “Ano ronston piss)” 


- Declassified in Part - Sanitized Copy Approved for Release 2013/10/18 : CIA-RDP80T00246A070900340001-7 


Dectassiied in 1 Part - Sanitized aS Approved for Release 2013/10/18 : CIA-RDP80T00246A070900340001- 7 
"NO FOREIGN DISSEM | 


s. 
vo CES 


© Nae Fee Pts mixing Veciecace: ana  netercayne/ t 
ge , trough the cristal: detector» consisting ‘of diffarent harmo~ - 

_. nic. frequencies». due 0. ‘nowLinear’ resistance, of. cristal - “850X1-HUM: 

.. detector. # rom these frooencies. ‘the ditteroncial. frequency. t , 7 

Ag chosen, ‘and. ‘4b 43- “wn ‘intermediate frequency: ‘which ‘advals: : 

ae difference of conara ton ana texotyne; frequencies: oe 












‘thet © “Kuystrone’ hetefoavae, frgduene 
oe: ; a = teen :' @ pias generator: fremiency:” 


oo ; 3 The I.F. is obtained in the input of. ave ciaiust. 
oa a - pga - the rest current harmoriies of much higher frequency, gre tirec 
ae, oN)". ted to,earth by the filter /6/. This filter is. rate of a | 
shortened to earth concentric. Line piece. which length: ‘enuel's 
_ § wavelength. — "este 8 ae oe Te bes ist eh ae cee 
Ag it is’ well known fron: Yong’ Vines ‘theary, the resistance of 
2 oe oy a ~ cuch a ‘piece of line. equals . Leroy. ‘ana that is. , why all, harmo= ei 
ae 2 se - Pe . nic’ of high frequency are’ shortened to garth. while ‘the Ir a 
& ei SO ‘current passes. easily through ‘this. fikter<. ; : 
he we can, see ‘on the ‘diagram, ‘the. receiving and of. the- . 
AFC. mixer central: Cable has no ‘electrig connection to the . 
, Gutside pipe Acey/: of: the mixers 08 vont 


That 1s. why ‘the ‘ciroudt Aopen for’ ‘the direct: past of 
the current. a ee os ves 
ts tae. AOS Shortened pioce: of eéncontrig Line: tine: sep eerven *ur 
ee Vee f . closing tze. cirguit for the direct, part of ouxtient. 2 
ae ° the leneth of this ‘part of 1iine® can be: ee by. Peang, of . 
moving the special : piston. eet aa ; 
- the mixer input reatetivity. ana. matched’ hy this pis tor 
obtaining mexirum AFC: pignal, An the mixer output. -. 


Hea 


. . ; Se: ond branch haf ‘of main contentric ‘line. determines a i wave 
il : . plece of line: ‘ehich, ‘hae B voupting Loop. on its | end, getting 
; to cavity resoriator: ‘fis Js Branch Ae/. ¢etermines inatching . 
passive loop. “ahich ‘La. fentinates. for. spasdive - resistivity 
| matching ‘at ought trousbt. Branch AY, ‘« Matching, meer vennang’ 
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pase 
eh, 
’ a. 7 


® , —_ roundel be “gone ‘according. to mimimum gtanding wave. ractor, 
of main concentric line by: tranefering HF energy: : Py 50X1 -HUM 
‘Cavity resonator fa/ with discharging valve eee and 
+ wave line /17/ create aerial snitch. — me, 
. Cavity resonator with discharging. valve. ‘create oscila- ; 
. ting circuit, “tuned “to agne ron generator frequency. 
Poe “Be i _ dt tha: tine of. pulse radiation bythe magnetron; part 
Ss of’ ite energy: ramificates: “through a 2 wave piece of concentri: 
line to- cavity ‘resonator of. ‘discharging valve. The HF voltage ‘ 
" causes the discharge” in eas Angide ‘the digcharaing Valve<. 4 
Thon the resistance ‘of: “the fischarging. piece in very emall. i 
The luad of 3 wave piece of. line. equate ‘vary Neer zero, 
an’4 so the input resistance of this. piece ‘at, the point’ of 
ramification from main line. is very hear to infinity. Magne= 
tron pulse energy does not ramificate to the aerial svitch ‘ 
‘and does not get to receiver. mixer’ /rL0/ which is also coupled 
tu cavity resonator by coupling Loop. - nas ; 
In such a manner the receiver cristal’ detector /€/ is “S 
secured before the damage by she a strong magnetron pulses at 


2% 





; ; ‘the time of radiation. ‘ 7 
7 B In any case, the emall. part of poner” can got through ' 
@ to receiver mixer, because the firing in the discharging valve | 


ids caused. with some delay to the beginning of magnatron rulse,. 
For hastening the discharging valve firing and so for fecrea- 
sine the penetration of power to the mixer up to the Safe. 
value of cristal detector, the eischarzing valve has the 
Piring tlectrode fitted in. ee zy fs 
< To thie electrode. the constant nerative voltase of - 7F0 VY ig 
fed from firing rectifier through resistor ZR. 
then the magnetron pulse is ‘inished: discharging in th. 
Valve ‘stops and after some ‘time, which is heccessary Sor shrinty 


oo | of gus ionization in-valve /practically after 2 psec. the 
cavity resonator of. STecnerg1 ae valve obtains its resonating 
F ‘properties : 


fiofiected from the. ee and receives signal gous to 
main concentric line. and through | the 2 wave piece to the 
cavity resonator of f discharging vate: Because the received 
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ee ducky Soh teak Jn lees tie 
pop ae er: bent 


. eo : . ‘ ’ tm 





sien ig very seals the. , éecharsting. . i_0y Nave piace 
- fr... an the “discharging valve ang. ‘in’ bavity. “Fostnatositecharging 50X41 _HUM’ 
6 valve the oscillations of ‘received frequency: ‘wilt ve excited. 
a These oscillations are going to ae receiver ‘mixer: thr ough 
.” coupling Loop. a eo a Pe: ae 
: The work of receiver miner te. ‘the. game as ‘the work of: 
0 ARC mixer. 1.¥. obtained: inthe, ‘receiver: mixer is applied oe 
tots to input “circuit” of .I.F. preamplifier: LMNPC a a 
sor ‘Klystrore’ heterodyti¢ , constets of. klystrone ‘ny and: 
> cavity resonator’ N2/. nhigh generates. continuous HF oscilin=_ 
|. dons. Energy ‘at. heise" ‘ostdllationa ‘ts | ted 0 three way. 
_ connection: 7S: by." ‘coupting. Gop: That.’ énergy. gota eeu 
_, the three’ way, Cotinection. to. ‘oth’ ‘mixers 5 :. 
ee “Both | mtxera, ‘ive very” Littie ‘oad: bo: k1jotrone ee 
Cy ee Gea nes.  Besite, ‘that, this. Load has’ “strongly: “pointed out. ‘charatter ‘ 
So  apletreet, of eapdcitance: soupling with. Y aixers, by ‘coupling 
efit ge pe Gi nkg a ee ae, 2 ete ay oth 
are “In effect: of P that) the, Lay ations wouia work very’ ‘uns satiate a 
aye tordly. and oscillations: could ‘etop.' For: Satisfactory work of 
pee and for matching: it ‘gaa! “ani three”: ‘way: “connection 
; idek need stor is. placed; which 
e:Tine: ‘vag Ampedance, sn. effec 
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esnrtsnion ANT coustaugnton tm arecore + ‘acaytts 


‘ a ese eawe wm eon RF NE Se ee ae ae thee ies ata Ane 
: oa? : . 
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. v9 i 


od “Yagnetron “generator.” 
* Pane Cont aan n ats ets ‘ 1 a 7 
ie Type uI-120; mul ticayity’ ‘magnetron’ 4a sed ‘aa a He: ‘eset: 
-Llg'tor in the SEMIN set. — ae . 


. Nowdays the multicavity. fagné tron’ getecatore: ure. ‘emphezee | 
Las. a basic t¥pea generators for’ radio ,Lecationy norking on” 
; centimeter wave leneth. 9° me , eee 


General afvantuge of mul thesvity- magnetron Renarstor 
dna. poasivility of of tuining big. vuluee- of pulse power at 


"oamell wahaiy m™ power and with high. cab LLity factors. ‘wha oh 


é2n 
reus sh 70 o eS! velit 


ne eetee pineentot radietes, $00 palees 
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“hg second, at frequency, ‘ag: 2809 ele ant 7 1W power in the 50X11 HUM 


: 





. pulse.’ 
ne Tha: working’ idea of, F acenataon: is a folloas. 
ae “oS Magne trons. is’s ‘diode,. ‘in ‘Which on the, ‘electron streem has 





i 2 252 ghe datluence not only. the electric field between the anode. 
Eo engeeathode, but also ‘the magnetic fiul4 caused by permanent 
1 AGONSUE “paghets, directed vertically’ to, ‘electric field... ise 


a te effect, of tiagne tic and | ‘alectric fields influence on the 
ue ts olectro.’stri, the. tb: ot. electrons, ‘is curved. ; a 


7 


% Fig. 31. “Blegtron paths ain multicavity: magnetron . 


2 this: teistes path of. edlectrons is: flying. by thie: clefts 
" gee eae cavity: ‘resonators with the area between anode an 
cathodes: gives: FS) its enorey and, excites EE -os¢dlations in 
} cavity! dogonatore, hich: ‘ere. connected: to the main. poneenteto 
Like by” goupiing-“Loop.” Oe . : . 4 
Pigs 44 “ghows. the, ‘photograph: wice: the construction of, 
: magnetron: de well. seni: sins “progilg. : res sae 


Sat sesopators: and volerte;, wi tee. oacitiation ‘dire 
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43 0X1 -HUM_ 


8, geet be cna flat part as capacitance Cc. of oscilat ing 
ctrendt +; Ete. own frequency Ee can te _Rapratacee accor@ing to 












f ‘SS weoewewmenaca : . Je ‘ . 
- 2 Lc. . of é : 


“Beceude iw are | several: resonators in the: saghetron,it0 
: oscillating circuit: is very complicated. es ; ee 
’ aM At: is known: fx om coupled circuits theory it has not. one - e ae 
but Several | ‘re gonance frecuencies. For making this circuit ” 
. 0 oscilate ‘gne fraquency and fixed, the sot alled resonator 
Ce Of Cavity, resonators are-uned. 

In WI+120° magnetron the connections are squere Shaped. They 
connect oe resonators every one serene such cavity resona~ 


Gaeaty reconatcns are “fteplaced: on-the éiviie chrcume . bEO DEN, 
* tenntoe, ‘in’ massive: Copper ptecee There is coupling “Door. es 
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yl Fig. 34- Cross-section view of magnetron KI-120. 
i 1 - cathode and heater connections - ‘ 
t 2 + Security “isks. , 
4 % - Cathode 
4 ~ Joints i 
& - Slefts ; . ; 
& - Cuvity resonators - 
7 + Anode ; 
8 - Concentric gutlet 
© - Joupling lsup 
lo - Tixing :ing 
“ Lio - Suoling ribs. 
j 
‘ 
{ 
Z 
i 
4 i 
' j 
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place? in ons uf tne reseunatore, which serves: for tranaforing 50x! -HUM 
the HF vecilutions to main concentric line ané then to aerial. 
this loop 4s aoldere? at one en4 .o regunator wall and at 
the other to inner aire of concentric line. Inner wire of | 
soncentric line ia welded in +o the. ‘glass tox naan, the. 
rughetzon proff. . . 
‘The cylindrical anode surrouvdn the heater ca*hote which 
is od quite big wiameter to obtain large active SUrtace y 
“ nocessary for big emission current. “ 
at doth ‘nides of cathode, the securing disks are placed; to: 
make the field structure wetter in the self influence area oo 
ant prevents electrons Aissipation in to the front part of: 
magnetron. : ee 
fue cuthode is fix24 inelde tha magnetron on aeuias oe 
which are also us cathode and heater connections: Cathode - ae 
and heater connections ure welded in the glase pipes; fixed , 


s 
ok 


to the fining collar. Thicker purt of ‘stand acts asa HF’ -* 

choxe, shich prevents the HF anorgy co got. ous through, heater 

connections. , 7 ae 

. Porranent mugnatic ties is cauge4 by the. magnetic circuit, » ef 
@ “+ which consists of txo poles fixed to steel Plate. Generated” 
; magnetic Cidld eruals 1350 ‘ersteds.- . - i a 

Shen the cathode gets a negative podulating pul se ‘of. 
€500 V amplitude, magnetron starts ernereti ae uF cectles, 
tions in form of square pulses. ‘sa 

Thone pulsos are transfcred to the. man concentric Laing. : 

“by coupling lop. : 4 ony 
: During the magnotron work the anoda gots very net an, 
effect uf electron bomburdmont. 

To pravent the overheuting,it has. the ribs to ere 
the couling zurface Donide that, there ts o ventilator pla- 
sal inside the 3e%, ehich. blows the air round the maznotron — 
amd covlaa it. , eH 

Yor eafety purpose und for gs simplicity the anode 
da grounded ent negetiva pulse velsage of 8660 -V igs ‘Sprlicd 
to the enthote, 


fear 


eed a wt nee 


o coe 
oo 
+ Vege 


Mig OTe 


. ~ 
tae ec Tags ey tt 
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2. Mein coneintric Line. - . . : 


Oe Bee Hewes we - 
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“ a 5 , 
. ‘ 
: ; e . we . : ‘ , : 
2 ee Yonsumation . Preity , A! of “50X1 HUM 
ch ‘  * Drees iia'tn: concenttic ‘line ia cenit. for transfering . 
: “the. He wh res Prom magne tron ‘generator to: aerial ‘cirguit, - oe. 
s+ for tran: fering. part HP energy +0 ALS -chamBer and for’. =o . 
+ transfering reflected. from target signals to the chanbox its 
ae of geri) tranemitter-receiver dwitch + ip "soa cae ee ss, 
bie ce aa be Peculdard ties ot Yong | Line’ cuts. 2.’ cs a ae e ee 
i ee | i “Long, Lins it is such ; wa Line’ whet aSnet (ade can ‘be stay . 
Pee ©* : camparable to the wuvelength ‘widening ‘itself. along ‘thas. dine. ay 
Hic? Se gi “If Long line is loaded by the impedance different. to wave © es 
Yee ~ ‘impedence, then the sspatance, of thie. Line has an  alterna~ me ors! 
4a 7 fin Ba : t : ting volue. . af 7 a - 
- ea oe east For. each point of. Line; its Lrpédance. equate: te voltae. i : 
a ent Bash and current proportion ata ‘@iven point. wt in As Vg oe 
apa Input impedance of. ‘Line peeeene on. Load tspecence ‘ana “se te 
pat : : : -on Line “Length. oe OG Mat oi A Leg 
tes, hoe ' . . In generals apart of load chavnctax. and’ ite ‘value the : a fae 
tee . : -Uine anput topodance is as a Joint value ond can be _Presen- 2 we 
@ nt as ‘ted 4s a fopendanco. Bee Opa. ae on eee 
oe f ea gat . . C - oa w= r, 4 jXw . s 2 ms ns ne es gee 13 
PUD ee as fr where: at ae oe eae rk . 
BE) As fy e Anput line impedance wa 4 at ie 
ee oo ry - active part , 7 i. y 
“ Me = w * passive part — at, Lee Sees wy 
ae eae, ae tet us consider the line. with open oidaatn riven case. ° aS moe, 
9, v lcud impeftance Aas so — : es 7 Ls 
- : ; g ; Spm Ling changes input ir pedance character ig chosen on Fig.38 ea 
eet oe Se cun See £20m the tigure, that ata certuin length of Line, By 
a a ae - its input ivpedance becomes oqual to zero’. j se ee ee 
bay “ie ‘+ Tt ds obvious from tho picture, that input impedunce ’ 
~ 3 a - 6f open Lines ahich length enusls ¢ wave longth @ 04, Deh at 
i bs ; Fea can obtain the samo result sith any length of line, si 
a, e which equals osdy number of “3 wave leneth. ; - 
. hehe 8 Sor open end liner which lenyth is }-wave length, or. 
Sue - ‘avon numbor of } waves ingut impedance equals Ansinity: 
‘ # 4 sf ' pastor 
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Tor inearecais ste values of. open lina ite input inpedunce ie 
purely passive, but at lengths Line values intermadiate to 


€ ’ 
We | oo bi] ? : *, t 
al . Fig. ia chansa siawctes 0? Line input impedance, ii 
, 
| - above foseritad input it: pedance sizh vwdll ch onze every each 
: zuster vf wave leneth. 
} : 
wine input irpedance being between ee numbers of wuve 
. leneth cyaaters has capacitance character, what is ehown on: | 
. fissure in form of condanaers, | . ; 
ye ‘  sdne input impedunce being batween evan nutbers of wave 
lentth suurtere has ineuctance vharacter. 
: io of the hordéy of leneth cute n. 7" line eee 
petanee eiuuls zero’ or infinity. 
On des 38 it ig shown 4B Pp: 
fit ck Purallel or serids » 2 
circuits: . ea 
; eae 40 F Aaeute itpetance esugls infinity what 
da Raaaa Lo T>~oMence of ideal furallal resomince circus 
wb pints 2, 4 iat impedance aquals ero shut is enut- 4 
valent TAP ea nee of adel seriea reronunce circuit 
‘ ~ we 
. ? + ; 


. : ———S————=—=—=_—=== SS 2 | ete v 
: Lee : : : OSES i > =. 
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ee ee 
; i - 
: bet “ua “ponaider a line closed at ita end. . a ne 
In, thie” ‘casey: ‘Load impedance’. a g & 0 i 

ve Chanda: cheracter of closed. en4 anne: input: {impedance ie chown 
on, Fig. 566 
Comparing ‘Ateput Aepitenie change of - closed. line to input 

















/ 
‘wbans thit- cloned ‘line input impedance of odty number wave 
: “Length quartes: ‘length - ‘equals zero. toads : 
es At pointe 2) 4 input impedance of line equals sntiniey? 
: a moan's that closed: line input impedance of length which 
: ae ever. “wave length quartde’ number ‘éouals infinity - 
4 , Haauotive charactor of preree Lisp input impedance lay.. 
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os near 


oi i ‘pétivoen borders: of ‘pady’: wave. ‘Tenigth.' 
nee canaricher ay’ datween't ‘bordere ‘of: Faw, os ; “ 




















































2 Chesed. Aine: one: ‘with “lénesh that, 16 ‘anual te" ‘even . ee HUM. 
a ‘aupber ‘of; wave eee ees are, imiar. £8 ‘abries resonance 
. ay: of ‘mavelsngtN’ i 
sed ‘mave _Anpedanes ‘twins sate Say 
: as ie hate! Vea! ahs 
NA Wath? Aine’ ‘Length: ‘that ae) ‘equal, ult pt teetuen ‘of, wave Pi Z 
- Neneh haltay. tte! ‘Anpit! Anpedunce: is. qual” 0 ‘Toad impedance. By Os Aurea: 
ey : : om a af ue oe ets ‘ oe . aa 
bene Ae sisanterm tant “wang Lengths Ata, tut, Anpadance. qo 
. a ha ‘a Joint. sheracte: rg. 13 Ve se ae : 
nee ee ee fe4 
8 Bao sive" ‘part of: “anit ‘Lbpctaness 1 nid S ee 
ie 2 Shee’ capacitive charaater’ at oa munbers, ‘Of wave’ ‘Leneth quarter - 
a “and at oven. \ umber. a quartet” witndndtive® character. 
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at ee War péscive part | of > nput impedance: \sith . ever * Y 
oP vad 
fonder of wave _dengtty quarters | hee, capacitive. ‘character | 0X1 -HUM. 





ig ‘output. ‘end. of fits tn ‘oncentric Line: ‘eit a'sonnection : 
getting * to front ‘slate. of. unit, and. sees neh amed st en with 









etn éoneentric “Line ies three drenahes: ‘one’ ot - then, 
as ‘a ‘su presgor for A.¥.C. mixer is ry ‘yond. :shaped. maveguide » 
ake ite inner diameter is amaller. than: crittogk for, ae 
wave ‘Length oscilutivns generated by magnetron. ‘ ste : 
a :Bhie cut is then border type suppressor” in shich ramifi- L 7 
ented part: of energy ie weakaning itself. Bo:, certain pexene. . 
‘corresponding | to, supressor length. oie o 
ce Second ramification. detorminas i wave oat of concentri¢ ” 
“line on: 6nd of which ig a coupling Loop: for, connection with 
_” cavity resonator of: diechurging valve, , 
“a bere ramification is as & passive atoning Lob». ie 
iw | mated for sompénsdtion passive Capacity. pert besaighe, into’ 
my the line by second ramification. — 
During consideration of lung line cuts propertios, wa: 
have seen that input impedance of closed long line cut /of 
Se a bit longer than é wave Ee hee Pepaeaty pagsive 











: part.” . ; : 
‘ SSS — we 
Bee | SeEC-R-B-T OO, i 
a 7 . ; a : . . s af eo i, o x . et ss . 3 ee * 
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- taput impedance of this loop’ determining closed: long line A 
- cut of length shorter than vo has inductive passive part and: 
.- Compensates capacitive peseiys part, ‘brought Rae second ramie- | 
" fication. . ; 


to minimum standing ‘wave factor: of main concentric line ct 
- the terns of transfering the KF oneray 


“reception +0 transmission ang for securing receiver input 
‘ elements, before the damare 4uring power impuls radiation 


“Line cutas 


‘there are two tuning atbpersa in one of tnaae hale chorbe 
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Real ‘Length: of concentric lin 


Loop. for dischdreing valve” cavity vr wumiguerun 43 | 
“a bit bigger /becauise of. loop/ than 3 ware Length, Apart CO HUM 





et thats this cut ‘during the: ‘tranenissiony determines clusec | 
cut of long line... 


In such a manner wo ‘have: juring ‘the. tranomiséion clo- 


“s:" ged cut of long line Jot length a bit longer than } wave 
SS dength/. which brings to the se pencekrte line canes 
: passive part.” gas 


The length of: matchivie ‘Lop is @ vit ‘amaller than od 2 


t 


It gives wave " impedance match ing ‘of main concentric. Lina 


to load impadance. and brings the working. conditions to con= 
. . Gitions of traveling. wave: at which all energy, ie transfered : 
1) to the load: 4 3 


The tuning with hel of matching Loop is fone uccors ‘ine 


Be Serial: Swit tch. ° 


‘ 


Aeriul switch serves for aeitenins the aerial from 


- 


by matnetzon. 


In SRD-1M set, the aerial suitich conatave ‘of cavity | 


resonator #ith: discharging valve, $ wave and 1}. wave long 


' Cavity resunator with Aischarzing valve represent eee 
nance oscilating circuits which ia tuned to resonance sith 


“Magnetron zenerator frequency. Cavity resonator consists. oF 


two half chambers in each of them there is input connection 


' for, receiver mixer coupling loop entrance an 3 wave cut of 


main concentric lino: 


rs. 


the turing is done by Screning them in or out. Than causes 
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eee tk ; Ba. 37.°General view o2 mvin soncentric Line. ‘ 
fea g . ‘ . = . \ 
| tee ~ Choke connection for magn 


3 - Border A4iserinin.to: of AFI a7 
a - ee wave line cut of aerdel ‘evitch 
4+ Coupling icop Bo 
: wns - "Mein concentric parzetic autilot 
oh, “ “Matching Loog.. 
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the chanve-of circumference of cavity resonutur und in re- 


sult its resonance frenuency’.. ; , 50X1-HUM 
In this aay the cavis -y resunutor is tuned Up vo recade 

ved signal frecuency /magnatron frecuer eye Ag. an cerial 

saitch “isckurging vale: tho valve RE-& /2V-°.’ is unea. 1% 

is Yesunince eas filled “*iacharging valve. Senesal view of 

cavity reson: ‘or with discharging valve ‘is shown on Fix, 49.. 

the vorking ifea of ‘aerial exitch is as folloss:- 


‘A the tine of pulse rafiation by ‘magnetron, u part of iss ° { 


wnersy rahilicates from: main concentric line thrush wuve 


line cut wb, cavity resonator of. discharging valve 


The EF voltage, wehich is applied to conical Aasgchaeetice| 
valve elactrodas, causes in the valve the dischurge in zaags. 

the resistance of fischarging brake is then vary emall. 
In effact it means that osvilating ‘circuit /cavity reconstor/ 
is ahiuntea «ith vory. small resistance vory near. %to- zery. shat 


- 48 «ell seen on substitute circuit shown on Fis. 36. so 


in such.a way the loud of | 4. wava line cut» connnesing 


"the @Lecharetag valve chanther with main concentric line is 


vory Near So toro. In effest of ebovas the input inpedance’ ’ 
of this cute at ramification Foint fron main vonesntric Lins 3 
is erual in“inity. | 


. 


In result the mas gnatron pulse. onerzy Yo2es not remiti- 
Cate bo Lerdal saitch ana foes not come 40 recciver mixer, 


thich is couslad by coupling loop sith cz “Mitty reconiter. 


in this wey, the rscedver mixer a4stal detector is 


cesured he“ore the @amace by mugnetron po.sr pulse at u time of 


ruddetion: Practicaly the Mall jurt o% msqnetron porer 
pulse, in any wey, sill get thycush the verial switen.so the 
crietul detector of receiver. mixer) becauce in djchurecing 
biekes at u tine of discharge iss erall iy Voliame, ehigh ‘helps 


‘lis. marding, ant also because 43.2 direrorce in valve 79a9 not 


eturt at fue sume time sith eturt vf musnetron’ pulse, tat | 
after gama time,necessury for #us3s Syne ags in 


Waciersine 
VALVE > ; 


tur decreasing tha genetre stint power to cafe for vraater rc 
Cstastor value there ds a Siring nkectrosa in Aischoreine . 
valvar on thich the cunesunt ne wative volutre: of = 760 Vv. ds 


( gmeer  \ 
4 
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| vig. 39. Substitude circuit, of elscharning wives: 
Ly - - coupling loop ge ae we , 
lig ~- Cavity, resonator. circuit. items 


R - Tischarging valve BR. Ce ae : . Re | ; a 





so applied : fron firing ree tifier through ‘resistor. 2R-1S . the” 
wire: potential of conical electrode» iriside which: is faring elec~ 
6 eg ae scene equals weroe: : 4 
' er oe - re - The working 44ea' of Hie slactvods ‘43 a8 ‘follone: _ 
ty oe constant discharge inside conical electrode causes zass 
*“-"" -fonization which is hastening the ionization between conical © a 
& sy a Pe eS _ electrodes at. a. time of ‘apporance on eee voltage from a 
“os. magnetron pulse. | ease: aes 
a; In this way the Atecharne starts cctchuy ana the. penetra 
. ‘ting power to receiver circuits becomes. smaller. then tha 
 magnatzron pulse is. finished, ‘the dis harge.: in the eiactanging 
: valve. ‘stopn and after some time™ /practically 2 msec., J neces ' 
sSary for zass deionization. in valve, the cavity resonator. i 
oi cobtednes aftein its resonance property and” ae receiver decos 
a. ', Meg. swite hed on to the aerial. 





ate: | During ‘the reception the reflected, from tatede ‘whgnal 
“+. comes from serial circuit to main conéentric line. 3 
Mee ; “At. the’ romification point? ‘serving. for discharging valve - 
4! ‘a _ chamber connection, the signal should ramificate in +0 two. 
aot ce Airections: to magnetron und receiver, - 


Because tha received aignal power is. very “enol theese is! ono. 
" ddech arge in Aischars ring valve and in cavity: pegcnetee the: 
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HE osciliations will be’ stimulated: 
‘ get in to. the receiver mixer through the coupling loop. . { 


always aver + 5°C that 49 quite sufficient: fer normal sensi- 
tivity of: receiver set at low. tztiperature. i eh 


NO FOREIGN DISSEM , 





Pecause the ‘magnetron gentratorydoes’ not more at that 50X1 _HUM 


time its impetance 18 very big. Me 


The . distance between ramification and discharging valve 
chamber equals’ 6 cae s. 86 we Can consider ‘that this concen- 


. trie line cut, as: an' open end of long. line. cut. of even 
- = eave number.+’ a oh ea a gee ee a 


og tle fa 


input impedance . of. eich a ‘Lone line cut is equal infi- 


_ nity, and received signal energy ‘will not ramificate toward 
‘magnetron. In practice there 43° oa very ‘ama: part of Snerey: 
ranificated: When the- unit works: in’ low temperature /- 60° c/ 

_ the. degoni zation time of discharging valve remarcable ° inerea- 


ses. If mexcns thet at the time of reflected from target si- 
gnal comihg, in effect of not complete © ‘deionivation the ¢is- 
charging valve sill. not recover resonance properties ‘an’ will 
have good real conductivity ° It wilt. cause - big received 
signal losses and ‘in effect decreasing. of ‘receiver, sengitivi- 
ty. “or elimination of this phenomenon - the: cavity resonator 


"ig warmed up by’ special ‘heater’ 2.PD-1. 


the hoater in shape of. 2, flat ringe ig put” on ‘the. front eur ; 
ture of cavity resonator. In ite circuit there is a thermo- 
regulator connected ‘in seri@ns ogi ee 

It is a vinmetal contact plate which awitchen ene heater 


“on at + 5°C and- off at.+ 50°C. oe re othe ak 


_In this way the temperature of cavity peconaten ts vent 


“Ihe. supply voltage: for heater is. ey . ghd.a porer con- 
sumption 150, % 
“plapasembled cavity: -regonator; sith Aachareing valve 


is ehown: on' ate: 406. eae eS ee 
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Pig. 40." “Disassembling cavity res ronator tes discharging 
., valve. ee ; 


- Mievharging va ave RE -5 
= helfchambers or cevity resonator | 
Heater (OF Cavity resunator 


= tot” 


7 me AN MOF 
‘ 


7 Conpastanz rings. 
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e 4 = — 4. ‘Receiver ‘ntrer: 
- 4he soncentrie Line cut 1s a9 @ recedver mixer. It. - 50X14 -HUM- 
-,, hes a coupling Loup ‘on one end which pats in to tac cevity | 
: eo. resonator o? Atecharfing valve « On the other eng of this 

_ Line. cut, thare is a. éristal detector type TGS-2 far/ 

~ .connectad in to the central wire of the iine. Thara is elso 
fos, the filter and a socket rith courlins diss. Mie view of recet 
a ver mixer in shown on fiz. 41. The mixer vonsists of three - 
ait parte? rixer chamber with coupling loop, cristal datec- 
stor fitsing /supp port/ with: a ane (Bonkat rith coupling 
- dase. - ae. a8 ani : . 
ae ." * Tasdssentled naxer is sevat on. 1 Pag. 42. Me socket wita 
ee jisc is made - in form ofa screw, shat gives the. 
: - chance’ to immar ze it moze or less in to the mixer chumbe'r 











In thas way. the coupling between: mixer and ‘heterodyne 
~ 48° chanzed, ‘because the change ot “imme rging of cougling Adac 
. the cepacity, betwecn. the dise- and contral aire. of nixsr’ 8 
ey mine chambery 4s changed and: in afvect the value of ‘Powerjcuming 
‘: fron, sheterodyne will: change» a ot 
oe fhe coupling: ‘setting to sitable ‘value ‘shoulda ‘ve done 
@ oe os Ze “ according, to the current: yalue, of (efdatal pe racks, which 
or . should te: Tou. #02908 wa. fe anaes ae are 
its " She cristal detector. fitting: with. filter, detervines oe 
ae ‘concentric Line ‘cut,. dnaide. ‘whiioh. there’ ‘4g. a ‘Bléave filled i 
2 eo wath: ‘ddelectric miterial. The olectric. Length: ‘of hd ‘cut ‘is 
‘ectal 3 wave Length. Thia 3. wave cut 18 as a filters shor te~ 
-- “fing the 'T parte of: ‘cristal’ @etector current In output of 
"  erdstal | featecsor: fitting there is 8. socket for scene cunnecti n 
ae ar : preamplifiers . 








Sane ee es 


$i AFC miners. Se 
the ‘view ‘of. At ony mixer ‘ds shown on Fir. 43. : i 
The, APC. mixer coneiet:. of four main parte: 9 ao aS 


‘ 


a he wizer chamber, 2 ‘ghortened loop, 3 socket, ‘with coupl in: 
AisM. and hi eriotal Aotector fitting with - filter. | 
. Tigabsembled' Arc. mixer-is Shown on Fig. 44. : 

The: ‘recedving ond of AG mixer. As. connected to main concentra 





: ax . q ere en . ae 7 s. . . vs 
a : . Wa SY “eet, AP aw TR LR ges ye bee oe he PML ee gt . . a pe . 
; 
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. Latte He” 
Fie. 41. Genorul view of receiver mixers, -” 





a 
@ ‘l - ixer chanber, sa te 
2 - Coupling loop oe i 
3% - Sucket with coupling disk. 
4 - “ristal fitting with filter. 
4 : , : : as 
) 
o 
J 
Pe ee ee 
7s saaeais SRE Se TE 
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¥ig. 42. Disassembleé mixer of receiver. 





- Mixer's chamber: 

- Socket with couplings disk. 
Cristal.detector fitting <ith filter. 
+ Cristal detector DCS-2. 


WW moan NR oe 
1 


- soupiene. Cick. 
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® Oe es dese ONG line puvifteation ereatany a Turpere ae ane ™ 
SS a oe who tocket vith coupling tan’ hes admillar function — 


abe has the sume peantcueeiin as & rocket with oping’ “A s°50X1 -HUM 
" * g@ raceiver rivers The coupling with he terodynd ia. set in. 
Paes ‘euch. a wey thet cristal detector’ current should ve tS 


Top 2 Gof LSE MA Se dee. ee eis 
'. Shortened loop, 33 At waa dtated ahove, ie deatdoated ‘tor 

“making a closee cirsuit for ‘lract part of erintel sursent. ° 

anf else serves for mix >r input inpedance matctiing + m7 a 

os “hor tening piece’ of loap is mace in shape of 6. sorew. ee 

"und can be neved for ‘length change. of shortened Loop. a ‘ oe | a 
The Length. ‘of this loop ahould be eet up in. ‘auch’ @ way. that 

“will couse the maxirun eignal in the: out put of aixer:. i : 


5 os 


Criatal detectcr fitting ‘with a falter, has the sane fae 


ie 


e ete Pe 


i conrtruction ‘agin receiver mixers : a 
; Ai'so the DGS-2. eae ersatal detector ie: uses a ree. 
: . mixcr: . a . : . eo a ee ws en a : : oe ‘ . . 


sf fees = * oo et 
: . . 7 ign . » : foe 
a . ; et set ‘ 


.: KLyetron heterodyne . 


wekee deere c cee oneene : 
a ES, 2 eae Local heterodyne of. iewanebeeoxenee siver unit is buts 
eo ce on kLlystzon with reflecting electrode typo K-12 /2Vo4/... 
Seneral view of klystron heterodyne ia stown on Fig. ‘45°. 
Ag we can see on the fizure, the klystron hetarodyne 
“ consists of klystion with reflecting electrode, cavity ‘res! 
~ gonator und coupling loop. The soupling loop trans?éres the 
EF enerfy from cavity reson:tor. ge gt 
klystron. hetexodyne represants a geifos: silating gene-. . 
* pator of sinusvidal oseilations+ This generator converts a Fle 
‘. @drect current enersy into ruftio frequncy snezey by alterna-. a te 
tely slowing down and speeding up an electron beam. This 


ta : rs . > baem passing the grids of cavity reeonator gendrates in it YF 
eae oszilutions. 


. 


. 
we 


i go a ee these, oscilations renerate the aicetneeine ar field i 
es i batween resonator grids- The speed of traysling alectrona. -- f°” A 
in the space between tha erpéds mill bo ess inated by value. 2 

_ ana sign of ‘grids voltuge. ; 
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F te. a3 Goncrai view of APC, mixer « 





1 - Mixer? $s Shaner i . . 
2 - Cristal Aatector fitting Sith. filter 
3*- Socket ‘with coupling disk 
4 - Shortening piston 
_& = Rixeréds. receiving pin. 


IE ee 





eee = . it = 2 aS a ee mane 
@ [ SEOR EE 
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l'- Mixer’s chamber . = | 
2.- Cristal eetector Sitting with filter | 
3 - Cristal detector B1g-2 . 
4 - Shortening piston | 


Sosket with souvling tisk. 


D-H-U-N- KT 
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Lisassembled avc- mixer 
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th Racist with wets sadld aacicone. shosn on Fig- 46. 
Paes 2 in the epace tetween the arkas the aes ee 
. ate getting into the altern: ting WE fiele eich 9 1 speed 
, oe them up or Sle Aon with certain cons stant’ ‘speed obtain: 7 


: y the influence of positive: voltace on achiae alectrese- 











oe 
’ 
; : es 
A se. oo 
ro eg a 
eet on SD — 
: ’ ob gee 










RS RT A A ES EN SIRE TEETER Mat NE TRS IL TITS COP IN! TE 2 


J; v 
< 
7 
n 
i 
‘ 
: Ws ey ae p 
se, a, if to < 
é Loss o : oh 7 : é 
cas ae Be At nt 
‘ a : f “} sp ee 
z > oe ook . Mets ean a : % a : 
. . ae ie. a oh ow eS * . 
a Rie a 2S ’ ® ’ : 
: : vgs Vt RE . ee ae ee oan 
2 eat . a7 we ; . 
a gee ae ‘ 
. “ . 
: ee 
fa : oS Brus ws 
se sie . oe . + A 
* ave 7 * eae nears a ARR 
wha Des ee Pat ees aOR ree conbats e . rn 
ae arr a . oo Oe 7 oe et : 


:  Couptane’ ies boay’ 
| 4 + ‘auning screv = wae? lage at ea ate 
5 gs ~ Bracket for. refle otidg- aleatrods fivting i 





i Aree : eth . Mat ee 





. 
| : 
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ee ' 
ie 
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j 
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7 ‘ 
a 2 





ss a 
WLM ce 


ote 


4 
5 ame a 


‘ { 
Figs 46. Klyrtron ydagram eith retlacting dlectrute. ote 
tom Sa 
| 
\ 





» We? ta: 
Uv ur H",. voltace 


. & «+ Tistence f2em centia guint of concuntrating 
«rides to reflzctins clactrode. 






Tig. 47. Soreine churacterielis of klyetzun mith 
, - reflecting olectrote. 


F : ““T_C_R-R- T 
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v 


At the tina ty . brig ar, Gyre enonaine te positive puten 
“ejal on the tog rrid uid to necabive potencisl on bottom : | 
| 


vo SOK-HUM 


that rille tet invo the space tetweon grids 
spnedine Cigldy because the field 

with electiun izavel direction. 

the epesd of -elcitrons in crowine. 
yotantial Of srense between the friss 


‘tha electro? 
rind thaneelves in the. 

: direction is jfentical 
In effect of than 


At the tir a “the 
‘und that $eoehy the alsetrons coming ty the espace 


is sero 
between eride sre paring thig space sithout the eo ups 


EYectrons viich est inte the apice tetaeen ‘@rids ua t “she 


will: Sin?’ theacelves-.in eleving ton electris Piel 


time t 
sléctric Tiel! lines. cra directed, at this 


rorant 


bacause the 
is why? , 


in the oposite “direction to the elactron travel. That 
the electrons are setting out ?r om ane space ) batwoon erizs 


, slower. s 
an e*fact of above Aescribed procesa the electron bear 


; 
| 

ds molulatad in ite sseed ut the uutput of the betwaen erid | 

" apaces Further up this tear gate into the slowing do«n e " 

_ tlectric “Leld venerated: ty the reflecting ndeyeEOey wh ach = rk 
ig dic. uae with negaive voltage. : ie 

That i9 «wy tae slectron motion ot Pirst is aiease St 
then they aro returned to contro] cride. 

Udiveing qwiteble matshing of reciprocal proportions : 
brtwean alternebing voltaze fraqency batween gride and cone 
stant voltae on “ho slectrodes, we cun. obtain contems orary | 

_ electron truvel of various cpee’s throu the middle ‘uf 
concintrating erids spazes : 

at the suitable motching of kiystron working cunditions 

with reflecting electrode «ce can ulso enfurce a froup of 
“alectruns with tie space load to the return ‘into. the erea: 
batwaan concentrating giits,s% ouch a tims, chen the voltaza - 
_bategen mrids is at its Soave ruximum. In this cese the 
Ryeup vf clettzonn will rove itealf! in the Slosing doen 
elowtrde 7isid batwoen tha eriac. an} will tive up its enargy, 
. Keeping us She oecillatiens in thr cevity resonator. 
By rudbeble tat. hing of working conditions ve can. : 


. change the tite of electrons returm to #he area i Rakaen 
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; : PR ea” a - (50X1-HUM 
: concentrating grids ant re that to change the power and ‘ 
frequency of generdted by. Riyatron heterodyne oscillations. 
Dependance of output: power. ané frequency change of 
Flystron from the voltage: on _ reflecting electrote ia shown 
on meas? 4h. 
: 





Fide 48. Tepentiancs of output power und freouency osci- 


‘lations of klystron on reflecting electrod 
Raa 


As we can seé on the. figure thore, are moments ‘when 
¥lyetron heterodyne ‘does not generate any oscillations. It 
happens when the electrons Ore returning to the urea betveon, 
‘rida at the time = epeoding up tied __eietance in this 

area: ' oe e 
The energy of this field’ ‘4s used Por: speeding up the 


alectrona and me oscillations are not kept up in the resona- 
‘tor. 


4 


’e can also see on the figure that mayirum oitout vover 
is rising: up: with the increase of nevatire volta on the 
reflecting eleoctrote and obtaines the maximun value ot the 
return of electrons Curing one cycle of HE os ‘il ations. It 
is” reprensnted by curves fo 1» 2s % on-sdg. $7 


. . = 
ae fA ane TET TODS OLLIE LES EE SNL TONED A SO ene 
y . pee . . oe ‘ 


3 id waxinun 


{(- q : ee 


devine eaooas 
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“electronic retuning/. Tie retuning tukes place in'such @ way 
that intermetiate frequency Ley remines constant, tecuuse | 
‘the heterodyna frequency. ia changed in value of ee 
a rehengo. in magnetron conerator+, ; feat 
eee ' The given AFC circuit 1s busi acca" ing io. Aouble | 
channel Adacran «hat .meanr tho AZO cireuit has a sez parte ae 
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ae transmttien: There is G hole jn myin concentric Line. throush., 
Lebich & ‘part: ‘of nagnetron Ronerator energy is t:- natayed to a! 
S| mixing chamber of: Aq *C, This concentric jiine raticicution ; 
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inner concentric line wige has no clectric connection with 
the tbody, Therefore, to make tha circuit for, constant part. of, 
ATC cristal current, the chorboned éohcentric Line’ cut is used 
Ihe lenvth of this cut can be changed by altering the movable ~ 
piston slong tre line- in this manner we obtain the matching ; 
of input inpecance of ATC mixer to ottain maximum signal in : 
the mixer output. The value o* ‘this signe] should be. C,25 et 
7+ OE VV. : : rea! el ae us 
Because of its 
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lingth jx a7 / . the input impedunce of such p cut equals 
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‘2 $50X1-HUM: 
At the tine of probing pulse radiation from cristal. mixar Gey See oe 
dpe /IS-2/ the frequency. differance .Pulse is applied tow. 2, 
“anput circuit 2b612ehich is ‘eaupléed with first ~f*. empli= 
: Lier stage by. _gutotrensformer. Direct part. of" are cristal - 
- currént passes. through chokes 20%-4, 2p%-5 and. 2k-3 3: “‘resinjor | 
to the ground. Direct. part voltage of cristal current is. “geet 
_ a launched to contr}. stuge -from. 2R-30 "resistor by screened” 
AAs WER RING eee veable *: Tae -fitter’: consisting of. capacitence ‘2CNT74" 2c-28 a ‘ 
, ee and chokes ‘2Dt-4, 2br-8 eerve'’s ‘fo. separate the ae : 
. bart: of cristal current from. contrul pariel « : 7 
Mae ‘gontrol etid of APC ‘Stage first If dnipliticr receives Beh se es 
the. signal from. 2Le12, ‘eirouit through | ‘Capacitor 20-25. gO, age a 
sede This. Bridched the, “auit omat te aria dias. which: is obtuined™ tee eo we 
4 due to ‘woltaze @¥op. on 23a * ‘rasistor:. _Sprigonser’ acrar serves ° *, a ae 
as, ao ‘pLocking capacity :tér: RPE ‘The anode, and. ecraen “grid: VOLS fg oe hee, 
tage is fed through res{otors 28-34 and’ 2R-33~) Sondenser: 2€-30 gtr 
be ' serves ror valve 2¥-11" ‘eereen. grid bLdening. and filtaring. = 
[8x The resonance . etrotltt: ‘of ave Valve cunsisting of coil 
4 2L213,, output: capacity of: ‘OVeAL valva, and, input cepacity of 
oe vei2 valve is -usdd'as a ahode load for: valve 2Vell. ” cn : 
“First intermotiate: frequency amplifier da tuned to 30 Mc/4. ce my 
LE Amplified pulse of. frequency. difference is applied to the |. ae Se oe 
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08" ‘the Zirst: The enplittedtion vf fe stare ig. ‘Goitieles _ 
ie: by negative rid bias change’ on control arié of velve 2V-l2.: 
| “he. grid’ bias voltage changa fe obtine’ from potentioreter 
“ORS ZATS amplit fications. fitted oh control panels Such a, con+ 
trol in necessary for obtaining the wanted amplitute, of signal 
at. the input: of ATS diecrimingtor. ome 
‘At normal state the valve 2V-12 ig thovkad Por onone 
ie current as thers, is a tero potential on screen Rrace ty its: 
o> gonnection thr ough reaistor 2R-28 to grcund, i 
a ee -At the time of probe pulse raciation the screen mia’ 
A seg, Valve 2V-l2 receives the positivev?i om modulutor circuit. 

, "This starting pulod ‘has the emplituds of 106.V and cuuces 
; ~ untlocking the valve. In this way the ATC stare works only _ : ~ : 
ere its’ own “nignal, ond maken ‘the’ rork tmposssble from other | 
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i aH arising vot Ltares are mized. So the. discriminator. output volta- ed : 
Pre ae souels $0 the voltagas Ai ttereride retoved from: Ane aoae of - 
euch, Atoge of valve 2V-13. eg NY Ne de ae eee, ee “"S fae 
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ee ays and, resonance. ‘frequency ie GronAng hea the pizent™ ; : se 
; eapeacity is ‘getting smaller, ‘ 
6 . ‘But the conduotence © depends on. its pereneters. 


ae : ; 4 VE . ; ft 1 sy aaah ae 
wheres R oe | ciroutt resistivity: » Ge" eae 

es GREY | eB as *  inéuctenee _ . _ 

ta: : , v ‘s ts, co ee 7) oo sapaetty ee fs : ‘ 

* REE. 2 : oe wake ae : 

So we can see. thet the sesiler Sapesiiy the vetter contue~ 
os . tance of eireuit the other pereneters con: tent. | 

ah AROS a Pig.. 56 shove the. frequency” cheraoterietior sopere- 
uc LR 6 Sie tely for ‘Strouite T.and it ond | -bis0 the. fui frequency - 


‘ 





. . we + : en y . 
—S-EC-R-E-T 


Tag 


‘no FOREIGN DISSEM tr 


ianceae in Part - Sanitized apy mppreved sak Ralbace 2013/10/18 : CIA- RDP80T00246A070900340001- 7 


Declassified it in Part - Sanitized Bey Approved for Release 2013/10/18 : CIA-RDP80T00246A070900340001- 7 








| pherecteristie ‘of. Aisorimins tor /trequency cherecteristio 90X1-HUM 
hk, ae ” aifference of cfreuit I odd 1I/. By the chenge of infueton- 
; - “S. ge' vaine of coil 2L-15 there is in gome vez “retuaing poesia’ 
e : . “«" .vle of. cirouite I cné-II “na so in some way the b=llsnee 
a oe “ ‘trequQs7 of ‘diserinin: tor chervcteristic. Obteined “reanyier 
~ a de of ne urtive on positive top of frecuency cherseterirtioc 
ap i # + being “symnetrizal,is eonpletely admissible, beesure in 
“ae ; Lo ''  gonsidering steve the only po: itive top of AsRensoin Ser: 
oe Fs : frequent; cherecteri.tio is used, 
t 7 ; The ssmaetry of ump: ™e cun obtain by me-as of Rome 
: mistuning of IF umplit fer circuit 2L-14, 


Se cme | meee 


oo ee REET EE 9 a IE A 0 OO TENG AS A TS 


: rears ER Oe, 
—— ane 


ice Garcia Statin SUaet) a, Se 


freemen, e 


; . 

t = 

‘ 

{ . oer 
i : : 


at . . 
: | tt 
+ 
a ‘ 


Fig. $6 Diseriain.tor fresvency eh: reetert: tic. 





Oe ee ee Oe 


one 


In the @isoriminetor outp’t, in effect of delivering 
‘to ite input the frequency difference pulre, epresrs the 











a 


foe... FOSS + wideopulse /Yerror sigi1°/. as it is seen frot “tcerint- i 

Cf teeter ee: Pe netor frequency chorecteristic, the velnue end stn a? signe , oo, 

Lik ae ES ‘ ; fat s 

Bic Spo 
a4 


RRR * a a Ese me er ° m . : 7 
Mls mi miderse! theme iktrcdredt xchese tbat nana tel ae bin meythlinh aoe tee Bante aim eaatanee BER, cumed eae ened GE I ine Manes wre TN oe 


‘ J : fata ae fafa eT a Ait ei ‘ 
. $ Pele gw ee “( S-E-C-R-E-T “yee ee eS ‘ 
eee an . (No 1 FOREIGN DISSEM si) 


gg eae wy 


Declassified in Part - Sanitized Copy Approved for Release 2013/10/18 - CIA-RDP80T00246A070900340001-7 


Deciassitied in Part - Sanitized Copy Approved for Release 2013/10/18 : CIA- RDP80T00246A070900340001- e, 
, ‘, NO FOREIGN DISSEM ° 

























. ™ OP rite ES, 5 See hat ods : 
ve. : é 
. e % “as . +3 ¢. e te te + . 
7 *, ° ® ae .* 2 2 . 





otror eppecring- every. tlie! during syle ‘Generetion; depense ; ee 
ie how much, st ‘the - ‘giver tine, the pulee: ey eiPreren- . 
eo, differs, fron. belance frequency, | Fis ee . 
a If freguenoy difference .is- seid Lier. tion: Vatenoe” oreiue 
Sie ey the signe] error is positive, sae has, bigger eaplitute 
the nore difference Trequency, aiffers ‘from bellence frecuend 
- OF ond otherv{se,2¢. freqhency. “aift ference ‘is’ bigger tron ) 
bellance frequéney, then, error: "efgnel “1a, negative, end. hen 
LLilthe bigger’ émplitude jthe ‘nore: “difference frequcney aitcere : 
on from bellence frequency.. PRS ot iden : nae Esa 


on 


2 Prom. Aisorininetor, ‘output ‘the: error. stene® ts Nounenad 
oO tg. control grid of videsaplirier valve aise /eniP/ vie 





condenser 20-43 ond. from, ‘anode: load 2R-86 At ds fed on te ° 7 
second: Btege. of “videoomplifisy /velve 2Ve14b/. Prom the : 
. anode of vulve. ev-l4b the videosignal 1s fea ‘tie contenrer yo 
-., 2Ce4? to the control grid of control velve 2Vo15b /$9P/ . 
“which works ee e@ grid detector, Let us consider. the vork ig 
_ 6 grid detector, shorn of, Fig. 5? at the tine of: corning - my 
o “Speene hye and negative videopulses. Be ak a as : 
: oe 
ook a 
a 
me 
BU, 8 Pw rere ts Ne tet rh see FOREIGN DISSEM , ate ba 


Declassified in Part - Sanitized Copy Approved for Release 2013/10/18 : CIA-RDP80T00246A070900340001-7 









Declassified in Part - Sanitized Copy Approved for Release 2013/10/18 : CIA-RDP80T00246A070900340001-7 
' NO FOREIGN DISSEM | 


Soa 


nt rth sere. ee - eit 
tre re hs 9 








ee ~ 2 50X1-HUM 
*eeeaety a Then, ‘et the ‘lest stoge: ‘of videleaplifier apveers the —. ‘ mene 
< “positive vVideopulse, then the Gondenrer ‘PC-87 W111 become 
oneneed vie clrouits 2C-87? grid - _eethode of "7-15, Ca2g 
"ground +e isoy supply source, 2R-87 =nd PC-87, Time con tent 
of this olrsuit is smell, and thet is why the condenser will 
‘mene ge, to get charged. heerly up to the welue of this signel 
a emlitude. When the videopulse ie finished condenser sterts 
~ , to ‘disoharge vies valve 2V-14b inner resistance, groun4, 
‘ ae o e condenser’ 20-88, resistor OR-56, condenser 2c-a7, 
ne ie . Tine constant of this ofrouit ie very big, contercer } 
Bre tes 20-8? W111 be not completely dischoryed to ene time of next 
“tll” videpulse Coming. 
ee Due to the dfechenge current on the resistor 2R-"S the vole 
ve x, tage will appear epplied with negative value to the control 
ite’. rid, what will decresse the flonming current through one velv 
: PY = 15d. a 
- Then on rectatence 2R-55 ‘the voltece drop “111 he Arere 
oh ae ‘and will: {norerse the negetive voltage in the outout, 
ve wiitoy ‘te: send to reflecting electrose of klyrtron heterodyne 
Mee ‘ond in this menner the klystron generetor frequency ~i11 
a -be inoreceed. “That 18 why the ‘next pulse, *hioh somes to AFC 
Ee {8 {otroutt, will have bigger difference freqtency. In the dis- 
Pee ortatavtor, this pulse rillytroasfered to videopulse of 
arate bs ensller eaplitude ‘then previous videopulse. .° 
i ‘ me -. It - ‘Le: seen from discriminstor frecuency cheracterirtic, 
. 7 .., Because condenser 2C-47 wil) not menoge to get Ainsherced 
4 ware uatill nert..videopulse ooming, its charging will only be 
ee Bomieted “py. this pulse but to smaller velue. 7 
ee TS On’ fig, 58 the work of grid feteotor is rho-n in object { 
wl Mew By 
rie heres: In case of pulse Gdoming to the input, which 41°ference 
“SL trequeney is 30 Mc/e the. grid éetector is bellanoced, “shat ‘ 
SS . mentis thet oondenser cherging is completed to rech 2 velve 
2: ftom, whioh it will heve enough time to Aleoherge wh'ill.nere 
is videpulse ie’ coming. ‘In output ‘of AFC the volt-ge ki>-- tron 
‘ 'Pefleoting electrode will chenge in thie orre wr: litlle 
_ end kiyetron frequency will isst precticelly con: tent. 


’ 


—— 





we ee ee 






mn 










ed 


te ee ew 


aise soe TL ete woe ve 


Pee OSS oes oo 


, hy es . : . : . 
Bey fe HOP Ieee 
———___—_—. 
Fae SEE eI aaEEaREEREEED Se 
. 
4 


os me 


@ : : — S.B-C-R-E-T < 


\\NO FOREIGN DISSEM J 


Declassified in Part - Sanitized Copy Approved for Release 2013/10/18 : CIA-RDP80T00246A070900340001-7 


Declassified in Part - Sanitized Copy Approved for Release 2013/10/18 : CIA-RDP80T00246A070900340001-7 
NO FOREIGN DISSEM [- 


4 








Steet mw ee pe gees 
ee 


; ‘ a i ' 
° fet ‘ gee Fe : . 
7 : Ses wT I eee. “ . : 

. — e 7 








if ; 
7 e 
foi .. 
eg + 
ot : : 
, eS 
> % 
. 4 a 
ar) 
ai AS ° 
. 
r s 
fee 
° 
ee 
: es 
. 
, a 
* ' 
. , | 
. 
4 
. 
‘ 
‘ 
‘ 
rs 
: e ; 
d 
eee “ % 
1 
: 
‘ ¢ 
. 
’ 
> 
“8, t 
ue 2 
. * t 
‘. 
’ 


: Ee «' charging value: aie oe Se 4 Sa Geis | : 
: ae ae : j 

“of 2c- om it. bt 
47 fr pi patton. Sos)! sae at shich an ee 


ety) one ipudse?s tisk WAL Ap tte fe rr 
: > Value to which ; AE: eA ae oe ditterence fre 





S2o-47 4s i180) oe tS ae hac, Winiaiiee eat 
' ; ; ae anarget: between. : “lee Nt os ; oy _ 
he 
\ 
| i. . . * Set iS ‘* eee . ; z 
4 he. £8: Vortage ‘chaings charactor’ “on, the arid. of eria debabvar: mod 





. oa o bee Po ewe Cre Te . Mek 


Se 


& - ..p  SeE-C-R-E-T or 3% 
7S ‘No FOREIGN DISSEM } n 3 
\ 


Declassified in Part - Sanitized Copy Approved for Release 2013/10/18 : CIA-RDP80T00246A070900340001-7 





_Declassified in 1 Part - Sannized Copy Approved for Release 2013/1 0/18 - CIA RDP80T00246A070900340001- 7 > 


te ene ee ean oe 


- Declassified in Part - Sanitized Copy has for Release 2013/10/18 : CIA-RDP80T002464070900340001-7 


_ generator valve 2V-l5a will be unblocked! Ebove mentioned 
i ‘tions end works @s an ordinery eutogeneretor with trene*ore 


- are fed to the grid videoomplifier /velve 2V-196/ from os- 
. ,_ thode of valve 2v-15e vie oondéenser Beek and resistor 


as rill. be amplified. From tesistor 2R-47, rhich ir es en @noe 
7 de losd for velve 2V-14b, emplified po itive pulses ere | 
"")  pessed to grid detector /velve ?V-150/. te 
hae te effect of these positive pul:es deteotion,the con | 
I 
{ 





, NO FOREIGN DISSEM ( 
4 fp. 





If the difference. frequency rill cherge in cuch ® vay 


T 
/ , 
thet it will become bigger from bellence frequency, then in { 


éiserininator output end elgo in output of viteoempli*ter 


the negetive pulses “ill eppeor, which 7111] not ch-rgr the 


condenser 2C-47 but cil] help to ite diechenge. 


The negetive voltage on the grid of >V-15b ~111 snfekly 
‘@ecresee, het will ene to anode current increere,of velve. 
. 2Ve15b. i 


Negative voltage on cathode of ?¥-15b rill also quick) 
decrease end will reach such e velue,at which the blocking 


blooking generetor, generates continuous sirucolfr) oraille. 


mer feed beck. Sinusoidal oscilletions of this gener-‘tor 


2R-51. 


‘Because of zero potentiel oa control grid of this valve]: 
the positive helf eyeles of sinusoidel oscilletione Till be 


cut-off due to velve grid currents, end negetive helfe~ “oles! 





Genser 2C-47 fe chargeds A the same time the negetive erid 


t dies of valve 2V-15b inoreeses, thet brings ‘to decree: ing | 
“of anode current of thie valve end inorersing of ne. tive 


: velue,at thich the blocking generctor youTe Sah ve blonked 


and seat ivaetong eiil stop. 
After this the capscitance 26-48 eterte saetiy to dire 


_ oherge socording to expotential curve unet et ‘the blocking 


generstor 4s egein unblocked. - 
The sane will heppen in. ese, when difference frerueney 


wah resoh the: value below (29 Mo/s.- 


. This “eeerching® will Last untill the tttterence- 


: voltage ion its cathode. ‘ . a 
y . This negative voltege laérearing wil eran fech 8 we 
| 


_-frequeney will resoh he” velue of 50 Beueee 





Ce ge eS te ee 


pL E 


Ano FOREIGN DIssEN 


aaa 


ee 


ee CY FRE Os 


eee ga suman tEe 


te we te i ele wee, 


rota 


TOE te we 








. | | 
Declassified in Part - Sanitized Copy Approved for Release 2013/10/18 : CIA-RDP80T00246A070900340001-7 


PrHev’eN-Lel 







NO FOREIGN DISSEM 
Ee. ~ 


oe 


i 
50X1-HUM 





" ‘ sremmernincr nites FRAC Ta RY TN 8 ER TNS MCT EN. a LT LARS Are hen te kth ty 
OO be ERS ERT RG ERNE TIED mcrae ee ANON anak. Bh a AS . os 





Cirouit diagram of trensnitter-receiver unit. 
; . 

“ies 

Pre SS 

po” =tYh Siqes kes . . 


See 


© S-E-C-R-E-T 


NO FOREIGN DISSEM 





- 





Declassified in Part - Sanitized Copy Approved for Release 2013/10/18 : CIA-RDP80T00246A070900340001-7 





Declassified in | Part - Sanitized Copy Approved for Release 2013/10/18 : CIA-RDP80T00246A070900340001-7 
















50X1-HUM 
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gee Yor AFC searching voltage eetting, the patentioane ter 
eR-53 is used, vhich controls the blocking gcnerctor erthan 
40, Yoltege /2V-150/ 
‘' “This voltage should be co e: tablished, tht the klystron 
frequency control rould couse fifference frecurnes chrage 
in range 27 « 30,6 .io/s. . 
Figures 60 and 61 chor the general view Raatece view « 
*, AFC unit. 


CONSTRUCTION OF UNIT i 
: ny, The trensmitter receiver unit is fitted on relded i 
4 oupportyts fixed by srews to the front penel of the unit. 
This support is pleced in cylindricel cover “ith loore _ 
oe , Fite nenving for fixing to the front penel. 
He a . To make the unit compact, there is o cut off in the 
 tront panel, for. plecing the rubber ring. To this rubber 
“pth, cover, ‘eolltr is ‘pressed by sorens oné eprires. 
‘ There. ‘ore ribvs nede on +he cover for better aeehins 
“6f, the unit; 0. . 
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3 = Supply. connection: - , 
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6 - Blocking eenerstor valve’ OV-15 + 
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3 = Videoaplifier valve ?V-14 a 
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10 - AFC preemplifier valve 2V-12 , 
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Control points. 
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itn cose of: ‘reflected from tarret Siznal. appearance; the. Seure 
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* Ae ee turin the dismissing or approaching of the. wares ‘the’ 2 : 
2 "fdatance veltare #111 accor: SineBecrouse o or. reise ups. ie : 
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- i pulse o ransmitter- paceiver, unit: ‘bitches ps 


Be anon 


: the: speed. Saw..tooth generator build on valves 3V-1 Ot 
3¥-3: /623%/., Bpoed sur tooth generator celgvers the saa 

tooth ‘pulses’ to Comparating’ ALode. 3V-3b /6MP/. fhose Satwait 

Have. 25. asec time conbtants 145 V amplitude and are synchro- 

nies: ‘to! ‘Starting ‘pulsed of- transmitter -recelagr unit. be- 

side ‘tiat, thé. comparator ‘Adode receives the saw 


aoe tooth volta- 
‘from aloo’ San ‘tooth. -Benérator 3V-S -/KN-7/ changed in 
tanige™ ‘30. . 155: v of” 0,5 # 1,5 c/s frequency via 4-5: contacts 
of. relay: SRE; - amplifier 3V-8 -/6Z5P/, alos ace tooth sdode - 
Limiter. $V¥-11b and tathode follower 3V-~3a- In effect of. this 
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positive: ‘tront part,: starte tlocking generator to" work. 3VH4d 

© 7enie/s: ‘Bhooking. generator excites itself’ and gencrates® "gate" 
Tse of. Va: N. ‘amplitude: ana time constant 6 7 psecs whis ta ae 
delaversa: to. oincivence, valve: 5V-5 [621P/ aad to, coincidence, toe 
alve: W221, ‘7621.87 | via: delaying line. of 0,£ psec. ‘AS ‘we. can. ee 
ee : fetes: Figs 67: the: ‘Bete | ‘pulses are passing. searching range.” 
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ue AO. circuit éuring reception end exludes the target" putes 
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Adentacta’ 45 of relay: 5RI-1 are ‘closed and’ output of. sce’ ‘son 
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Nie uytior ¥-100: Somes and vib: ‘guk detector ie applied to relay: «: ae 
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Unit cis cuit starts to wurk for “tracing” ane. peveeites 
by ‘the voltaze proportionel to distance fror turret; . 
At slum saw tovth genziut vr switching cn, “uring target 
‘ interception an intesrating cupscity c- #411 last the voltae 
. which @sioted there at the mom int of 3aI-2 ralay work that 
.48 proportional to dietence. trom tarret. 
Integrating Capacity C, “uring the work for search ing 
“Ae connected to input of 37-8 umplifier. Ite voltage! ‘gimp i - 
; fied by this amplifier end cathode follower: BV Sa isa: “plied 
. 0 comparating Siodes instesd of slow gan tooth’ generator. 
“et voltage * und controls “Laplecent of gate pulses accor sing 
vrei %O distance. luring the work for interception f:om coinciden- 
ce ‘valve ‘circuits the negative yulees ure applied to charging 
“aha, ‘decharging 4 dLotes .of Antegruting eeeaeny AV-12a» $y-13 
 fOURP/ ae 
_..” Charging and stecharzing of intoprating capacity oe take 
‘place.’ The charging an4 discharring current’ of integrating 
: Capacity C. 4s in proportion to amplitufe. and time. conctant 
iv of pulse on cvincidence valve anoras. The charging and dis- 
“charging currents *ifference of integration: ‘capacity, causes 
“On it tha voltdze chunzs. This voltuse chunse will take place 
Vuntail the current “ifference will not be equel to zero thut 
“means untill the reflecte pulse will not bablancetaest 
a betneen gate pulsess : ns We 
z In this case the vojltace on inteerating ¢apacity Qo | 
© practically does not change. At the target aignal shrinkuge 
2 _ relay BRI-1 releases and repeates "searching" according to 
fe Aiotance. But relay $F%-2 through which contacts accures : 
‘ distance voltage ore to Adopter. ABP SANs relays with 
S34 sec dolay. : 
ad Output Aietance voltage sevie that ‘ates changer itates 
meee 40 ane same rule and ahah the sane ‘npeed as before 
target, abandoftesnt « That makas the “menory" circuit buile 
‘ on. Valve 5-13 ‘/6K1P/. 43 an input aipned. for pulse Ag?. SARK, 
ae ‘the’ preamplifier Ful se, of. pave ing circuits BV-lda is ueeds 
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ot Ss se Gee Nie Ute, ee 5OX1 -HUM 
wha: cathode: ‘olhower’ ‘sv-220 76m2/ to Ir enplifier,, chsneing ° 

— * the ‘raceiver ‘amplification. This 10 necossary for. preventing i 
fu), the raceiver. vircuits ‘before overloading and for. decreasing yo 
: the. error ot range ‘eatimstion to the tarests. of various in- 
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; “ring diagram of: range, unit is shown on Hg. $ ¢ 
i. Speed. 204 tooth generator. “2 au on ; = 2 a 


Ae ‘the. speed. sen “tgotn gonerator in the range unit. the 


t Co ‘the note ar: ‘Valve 5y-1b: the voltage ‘of SV will te 

‘tized up-and tho, congeners as and 304 mill. be chirced 

0 this: potential. -” : a: 

ois Pha. jlow. eiatvaaass On. ‘the anode  5ye18 we can ‘isla: by” 

‘positive Voltage ‘on: aria ‘and. because of that dig anode curren 

 ¢hich cavisen. ‘pig voltage, Atop on. anode: load resi: tors 3k-e, 

SRS ant: 38-4. da normal - working conditions on the egthots of 

“3%1a the “adgative: starting Pulse of ‘85 -V amplitute fs epplis 

"which unblockes this valve. ie ee oe : ; 

: . the: capa? itor 30-1 ‘is then ‘charzed by anaes ao-6e 

ana, niet resietance Of, valvo ‘3V-la to the etartins pulse | 2 

isa + amplitude value, ‘ana ‘in “etfect, the’ value 3¥~1b. is blocked but 

‘Capacitors, 5C-3 and “$024. are getting charged fron C8OV 

7 seurce: via 3K-8y. eae 39-3, 364 an4 normative berrinal 
Of sources fly a 2 

aS Dhe ‘cipacity. charging ‘from’ ‘the. source of constant are, 

és forectronotive, ae occurs) us ve. kage agcorsinc + 
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.. .the ban tooth vol ge uf linear change. ken ar 

” Linearity of voltuge change.on the contaniyt0- ‘aa 
* obtain. by the term of. charging current stability, « 
a #rom the ebove equation v6 cause thut at. charelee’ ” ae 
. current etabilitys thet 16 sith i fi wt, e Sons: fhe | ‘wots 
. tage on the capacity. rill have linear change. ae eel Sa 
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Re des back. This positive feed hack veeps constant potential, aitte-1: 
ak rence on ends. of resistor BR-4y which ‘canes Sagpiaey of ee 
gees ‘current Plywing throush this resistor.’ , fed. BS 
eres a The cathode trecing etage representa’ an orsinary eathode a 4 
4°) followers on grid of which the voltage from anode 3¥=1b is ee 
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-“$C5 of faa! back is applied on the other and of reatgtey 
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Saw tooth voltags rising up. nid take. place unt 411. rpanv00X" “HUM 

“BVotb: will be not unbl otked. The: tame of unblocking is: ‘esti- areas 
mated by condenser 3c-1'' discharging. time: ‘opnatant,, which gate i 

- ddacharged vis: Condenser 3C=1, + 250° Vv. “dupply source: inner ¥ 

. Resistnacey resistor 30-2. The time ;Conatant As 80 ey 
Pee the’ ‘voltage on condenser 30-2. ‘Obtaines | the” neccessary . 

: J voltage. ‘Cor valve 3V-1d unblocking aft er 25 pace.’ fron, the: ul 

: De eins of starting Pulae coming. Fe te 4 i 

Turing the time of valve 3Ve1b unblocking, the condensabs 

30-3 and: $2-4 mili Bet, tHechersed. erode: the. Anner, Fesietan- : 
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ils Jone eae f _  SVeF nd xdee up, but on anode of Valve 3V-<l decreases itse 
that trainte to lWscharge of intogrnting capa: ‘ity 2 40° Vol taze 
decreacing on C, 4s applied to the cathode of coincidence - 
Alodea V¥-tb/ ond causen the. gate pulse ens Ptin. towarts. email 


ee or en A UT RPT A in ITT 


ees 


“istances Sohne: .% Renee Bea Bo 
Vijee Yhen the spaad of tarect adstance ‘change 4s isesaiaise a 
: . the shift of reflacted ‘fron target pulse 18-higgersto the 4 
nts pee eT Ae . : rtate of: ‘bollance- ‘betnesn gate pulsed, ai ae 
bor A Fiat Pe gone & ie “the value. of this shift estimates: dynumicel érror.. Sea ls Ne: 


‘hasiator Ske 4 servaa, ‘tor delaying - ‘Line SLs-1. matching.” 
- Renietor Bh-1¢ is a, ‘vontiol grit oem Tesintor: for coincidence 
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1 dn the ‘<otnoidence valves mupply. etebust: ané aecures etabilit oh 
of valves work. | eas Came ey eae 





6. Dividing Sdreuite.: te ey — - e ae 
ee “The AAstance /range/ unit: Svitching trom beditnise ‘to trpe 
abn is Aonevaividing ciréuite shown -on. Fig. 77. i : we ote 
. The negative pulse tuken from cobnon anode load of . 
ry gotnbsdence valves 3R-38' is applied via conderiser 3C+17 to 
: . the amplifier grid, ‘build. with Isft section of Valve. 3V-10a. 
ET Gag repintor 38-45,: which “48 an anoze- Los. ‘of valve 3V-1Ca, 
omplitied pulse As. applies via condenser 30-16 to the pik 
detector ‘grid, Bade, with: ‘right: section: of; valve. 3¥-10b, eer ee, ¥ 
Soe paring. the ‘work’ for searchingyths. valve 3¥-10b is-blockea ©. | 
by negative. bias) brought: fron wealrtor. 6R-1 and valve 3V-11b 
S by, biaa voltuge,: bi ought” ‘from. ‘resistor: SRA. : 
rac, Méign. the” poodtive: pulse ie applied to. eee of pik- 
detector. Naive: 3V-L0B/- “the velve. wate. unblockadyand the 
ns: a, * puseing current ‘charges ‘then: ‘the ondenser: 301 Se, via: + 250¥ 
@ oe i ih, 4 aniney resistance of: ‘valve 3V-LODS. condengr Bee Sas ereand 
Be - (that ig - minus ‘of: ‘supply source/. | a 
Because the time ‘constant of” -eireutt, cher'ging is ‘amall. ; 
Fema inner resistance of valve kt’ the tinea-current passind/, . 
. the condenser 3C~1 Sa will: get charged to ite maximum value “ 
in tire. of pules. That ‘ie shy tha erid of valve /Y-lla will” 
have the positive: potential, | and valve #411 by unblocked. 
“he unade current, passing through the winding of relay . 
| SRY-1, "ill cause its activity. Iuring the sine beteeen pulses}  \, 
the condenser 3C-1$a. starts 50 discharge in two circuits: a 
‘first ~ top plate of condénaer 25+1 Say resistors 32-31, 3R-41, 
' ground’ and bottom plate of condenser 30-18; second - to plate 
- of condenser 3C-2 fas rasistor 38- 36, 6R-1, - 15: Vy Broun’, | 
and tottom plate of coneenser 3C-1lSa.- ; : 
: says »  Becaune the Atecherging tine.constant is several. tires 
| Bi] °.. bageer than charging time constant /oig value of ebove men-- 
‘.: €foned reefators/ so till the next puise frow anofes of 


* -} 


fo : "| seineidence valves coming;this condenser 30-1 ta will got very 
\ ee eae ; - 2 aes ey nort se eras iets ane congencer 3Co1 Sa 
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- yalva 3V-Llar vhat moans, that. the relay. 3Ri-1 wili be active 
., Bll the sire. During’ the actavity of telay 3h2-1 the oon= 
_ facta’ 4-5 are opén and slow saw tooth keerator-i# disconnse 
_teé from verdad of umplitier 3V-8; Contacts 1+2 are: also. open 
"* but contacts 2-3 are closed, connecting aria. of ‘cathode’... 
folloser 37°13, to cathode 3V-3a: ‘from “abichs “proportional: at 
to tot nea f1 om targets, voltage is’ taken; Contacts lie2’ 
ure vlosed’ ant connect the &rid of 3V613b via’ resistor 3R112 { 
“ to the fround, increasing the grid potential ee the value at aa 
which the valve 3V-13b 4a unblocked and relay 3R2+-2. topes’. 
to wurk, Bi te ee hg oo a ae 
Tha centasts of reluys | 


60 kta max isum,: kebping the positive potential on the pita SOX" -HUM 


wk 
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$R2-2. are shown ‘on Figs 78. “ 
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Fiz. 79. Contacte of relays JRt-1 and 3ht-2. 
- iayines the activity of relay. 3RI-2. the following contact 
: are sonnictea: Sortacts 4-© are disconnected’ and sontucta 
. BS sLesespavit ching the signalling lamp'intercaption” in 
of 7 © Sig 1 
ASP+-48 iorters Contacts L-< are opin. but 2+3 classed. 
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At that cime the “Aistance /range/ voltage is applied ‘to. 
ASTIN *iontsr from cathode of valves: 3V-13as Contacts 7-2 | 
-. i | Si ory aA. , 
or relay %it-2 urs onan, seitching into the “ramory” circuit 


gies. So “2s - s 
th. rosiecto: 3Fr-07%, . 
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: pozcar ting capacity charging end Fischareing itodes ¥ 
Tot me meme mes semen ene nee eed, 
< 2 hemes ek 7 Oyo wsdts * . ; 
Or Unhesr Line capacity C, charging und fis charging 
od o vy ry tenes 2 . . - : 
aoeas sirouit cork explanation, and slo the work of integra 
sG2 itself, the ding of interrating cupacity should be undere 
chwods oe 
+hit is why, tofer? sanirging und 4ischarging divtes cir- 
SULS Coll cuntilorstion, #e¢ shall consiser ctout integrating 
Ro intocrater circuit /se2 Tig. 74/ the capusity 32-14 
13 Jemmccted Prtesen the ai? of 3¥-+3 und cathode of 3V-3a. 


ho unof? volteys of 37-2 and that is shy 
P Roel) ds cuatected between the anode 


eno ou minal weit of F¥=2, chet in cLuvn on Fig. 76. 


ef dt aus ctcot:4 before, the wabtoge voltase of 31-34 is cone! 
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7 Then, : the connaation of conidsinger $Ca1g etzeen @rid@ ana a mb 
= ae valve, 3V-8 is’ ‘equal, to the. connection, between erig f - | 
* and, cathode of vaive. re ae) ca acit " bi, ue: 
: oe ti 
: , Gondenger: ‘BCH1G.. ; a2 ee Ne ne : 
. this equivalent. capacity + we - ) aa cal 
‘odty: and shall mark it- as “1°, : 

Then oo 





1 Antenrating Cupas 22 
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gs where t K.- a eats fuctor: of anpliting deste build 
Cea 3 ~ with ‘valve. 625P /3N-8/ without feed back couplinz. a 


We can gee from: Aiupram. shown on Fiz.. ca, that tha volta 
> Be. change on Cy will, be‘ transfered to the cathote of compa. 
yg eetane diode, by the sare circuits. aa slow saw tooth voltages. 
: . that meuna, that’ the voltage Value on C, .:will entimate ‘the 
rar : "time delay of gate pulse’ ‘forming seeetnnins, ‘ani ‘eles +411 p 
et ee estimate the output. value of distance voltage. Jurt for this 
A: oC) eapas sity voltage regulation, at tarret approach‘ or “ge 
‘ a . missing, the. charging und: Cischarging Jiodes ure dentinutes, fe 
The sircuits ’ of integrating capacity + chareiwe unt ‘*iséhurzin a 
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“ Adones de buitd «ith Aouble: ‘iode 612P Ne: ehoan on 
“Pigs M3. Pe . 






‘ _ The’ work “of circuit. de as Paviores : : 
wit the work for "seurching” “Roth. ‘diqdes ‘ure blocked. Tiode 
3V-10a, is blocked by. negative voltage, supplied 10 the unove 
team 7 160 Vv. divider, consigting. of resistora SRC, 3R-ily 
| URL, 3R-80, 3R-81,° 3R-G2+ Diode 3V-12b.1e blocked ty anode | 
" negative voltages: ahich via conta Ste. 4-© of oer relay is 
appries from slow Saw tooth generator. tm 
- In ‘this way the: anode. voltage of digte 3V¥+12b 19. allways a oe 
en to, ris voltage, of. ebeptAler: 3y-9 that is, intezruting 
‘Capacity voltage. uae fe ooN 
AONE the time: of re*lected. tion target ‘pitlees’ appearance ta? 
coincidence: stages, the, interceptivn relay 3&1 cis: onect> 
{slow saw tooth gonerator from grid of 3¥-9 Vulve,ane ty that 
fe ‘from 3V<120 anofe- and: integrating ‘capacity Cy. The voltage on 
1) Antegrating capacity * 2% is such’ Bs: the. alow saw tooth vottace 
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owas ae the ‘tine of tater ee ‘that ie at u ceases of. $Ra22 : “BOXt- “HUM. 
reley contacts 4.6 fLeconnection. After the: target intercep- rg 
‘don the’ voltare on Cy 4a controlled. by Anleerasing capectty 42 rr 
vharring gn) Mouar ine ALodes, 7 i. oe 
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+ han the reflected from targat eienil ig ‘tn Hale ae a 
second mata pulc-es the ne aative pulse from 3V-21 anode is “i 
&pplie? via condenser 35-13 to tho Cathode of Ciade- 3yet2e° 
and unblockes ‘it. Sontenser 30-13 aturts then to get. Ai achar- 

-- ged in tho circuit: Vapaudiby 30-17, inner resistance of dtote 

- . BWSE1, erounds interruting cypacity Oy and inner resistence’ | me 

Uf Aiod? B’-12b. at the sume site the intecrating Capacity” a es 





ey #ets charzed, ths t mouns, it recaives the bLicher potontial 
it causes tha-anods voltace of 3V-8 increase an@.so the 
cathote voltage of 3¥+ta ana 2YVe%b, ‘what brings: to a hete ae ; 

. $e8 shift Sowards. farther turzete. ies ees : ee 

- In brukea, tatyeen reflected from target pit gee’ ‘aonitenee 3 
“* $013 vegaines ite cherging via circuit: & 286: Ny pesiotora 


ap ‘107, 3836," 3R-21,. capacity areas reriotor 344 and. y 
ps round '//4.0,. + <50 supply source. ’ pes wh eels nie - 
os ; *+ecause of bis tire constant of t thin Meaty! thie’ ‘Fonden a 

oo ger 32-13 cherging lasts abuut 860 usec. ee Soe oS i 


wee Eecause the tind batweon bwo pulses is 1160 pieec. 80. ‘the my 
Pye charging” of condenser 3C-15 «#411 be eorireted tant fidxt:: res e 
pete flected Tz om tarzet pulse comine. + es eo 
ie When the tereet yulse in in phage Wii “nara gate: ules 
-. the valvs 3¥o8 fe unblocked. «rom ita anode the nagative pulse 
_ 9 applied-vis condanser 3C+11 to. tha cathode ot Aode 3Y-12e Cn, 1 
" und makez it unblucked.) ot . Roos aie Scan 
oe “he capacity 3C-11 atarte bo Rat ° etaread via clrcuti 
: Condenser 3C-11, inner re ~istance o? valve BYeEy condenser xf 
+88 and inher resictanes of vulve 2Ve12e5. ae 
. Thi c cy potanid fal “028 not chanza then. . ae 
_ AtSOY tha valve 3V-°5 Plockings the sapaeit ty $412. italiane: ‘Ste. 
“churcine Via cirabit: # 286 %, resistors t£-197, Bh 38y ROL?, 
Contancer %elL, rood. tor 32-46, integrating cupsaity Cy 
. und tnd. Mas vottensar 35-11 charuine laces the sabe tire 
as sontenaer Belt sharging: PYOUCRS » that is BOC prec. | 
In thig mannes tha full sendonser %C“L1 charciny ie. ¢ 
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we er fade soe ‘ 
E, eet completed t4i1 neyt puiisé comes . ~. ne > - “sox sd 
pie aa During condeneer. 3C-11 chareing reatoration the volt 
on: intesratine Capacity cy becores lesa oration t = 
the gate pulce chiftt to ne? tide ‘of 
, pulse shifting 


pehat bz ings 
naarer turgeta,. ‘Chie 4s abe 
procese #411 tuke Place +111. the tarret rul-e 





: ie will ee itself between géte puleos, - 6 ae 
: . a ae ‘ he ish = <i 4 is 3 its . t 
aoe 2 ic iar / ring and 4ischars cing of interrating sursctty, ie 
iffererice #411 ttien enuul zero, 4 
foe, “ae x a , 7 a 
Loe Ores The C, Anterruting capacity voltage chuinina irae 4a ‘ 
‘ ag heen on Fig. 81, ‘ Sake : 
pot, ats ae ag ms ‘ : : a , * : 7 ta a . 
ae ee OL AY 
PT jas 0g on anode Saar 2 i 
; i 
fee. Fir. 1, Voltage change on Cy at unchunget ‘istanes i 
. ee. “eo from tareet, ‘ a 
/Intezrating capacity charcin? sf ddr ch ar ing ound a 
; are estimated by sime und amplitude of pul: ‘ng an she,'os 5 f 
_.  COdnedtence valves 3V-€ und 3V- él." , 
3 /' . At the turret ¢lomtaging the turcet pul-a Riv Be aes 
i |, an phase sith second sute pulee. Then the Fulsa on anvde 2 Sa 
oY 7, WAL be bisger than: the; ‘pulse on anode of 34-8 unt oy ther "ing 
bo current sill be bigzer thun Aischurging current. Sh 
Bis as eer The Voltave on C, will be more nusutive, thas, aa it wy 3 ] 
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My. G2. oy voltage chenige: at target Aismissing. 
' F ‘ . 
, turing the target Btehouch the alias on anode of 3y-F 
. increases, but un anode of 3Vecl decreases. 
The necutive voltage on intecrating capacity sets cecra~ 
Sea, shat brings the sate pulse shift tosurds nearer tarfets. 
she ey wentane change, in this cuse, is ‘shosn on Tig. 83. 


‘ The ° oy volture chanee in this case we can apie in 


Tolluzing way : 
Lecause the time of charging restoration of 3-11 /and 


eleo the chareing ‘bine of! o,.” ia unchan medg¢ue to unchanget 
tine syattant of coneanser 30-11 churging circuit; tne veltace : 
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ee on ¢, will be eatinuted by the value of ¢, Neer iae SOA EM 


current /i.e. hy time end amplitude. of pulses on va Anode 
this sotinates charging value of integrating ape a 
“U ot jurinx one pulse.on’ anode of 3Veah. 





i*. =3. “4 voltare ‘change turing target approach. | 
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| 
in casa of tarzet approach,’ integrating capucity volta: | 
ro, between tao pulces , “will increase to the vaiue A Ue, . 
shin voltae increase will be very insanaitle dusing he 
cysle. cut ‘intexsratsx circuit will udé alt these insensitle 
chances and transferes them into remarkable voltage cha fe23 


in the vircuit outrut. 
shia amplifior voltage summary is applied. to the cathude 
of civec comparator ABV ~3b/ end shifts the gate Jat towar* 


Nearer turrets. 
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The circuit Aiastaae of ‘ titeesa tue and slos Saw tooth ae 
‘liniters for maxinum uné mininum ia shoan on“Fig Bt: . 
This circuit sorks as Pollors:. ; 


ot 


at ‘the work Sor searching the control aria of amplifier, 
‘ budld with penthote SP rer tetelves the norative, sae 
[cS SRS ores Sea Cs 
ee 2 : saw tooth nenerutor--thene aires: an 
is ‘i chifted in phase, oscillations -from anoda circyit: of 3V-28 © 
; Te age applied via limiter for minimum /3v-L1b/, to the aria of 
ithode folluwer, _build with one sectim of double triode 
a " GuRP /3V-3a/. As a load for cathode folloser, the tiviter, | 
a “3 of resist Ors 3-73, 3F-72, 38-71 is used ane ; 
Tee The other ond of this-liniter 43 connectea co =160 0. f. 
ee fupply source. The rlow saw tovth voltase, changing, in S 
| range from 30 ¢ 140° V is applied to cathode of comparating , 
whl aLode SY fzom resistor 3R-71. -i9- controle tha soba: 
Ae ea ot of eute pulse forming. tesininz. 
He feie at ‘The slow saw tooth liniter for nindsut ia build with 
cbt: one section of Aouble triode ‘6ULP /3Y-11b/ connected ‘as 
oa os , a diode. The cutho-ve petentisl of “ivte Limiter should be. 
" eatablished ‘by epetialy selestsd resi2tor 3X-3% of & 2FC V - 
eee 4ivider connisting of resistors 3R-40,, BRA-3S, R42. . 
_This selection shoul4 eusrantee the arate pulse forming bdzi- | 
‘antag with delay of 1,33 ¢ 2 ginec. rslutevely to probe pulee,) | 
* "what eycludes a porsibility of ita’ imterception. This deley J.’ 
"s4ing vorgepontes to eCC ¢ oe m; ‘datnce und eatirates the Ra oa 
i6ad area Cor searchings ‘he limiter Sor, maximum aorka rath ree es 
“one ‘Section of double ‘triote aulP fWWodca! led sonnectes es aed: 
a Aiode. | : ee 7 f 
ee The cathude potahsivl of 3V-22a is Sines by aritch OBO a a 
out SPKeY porition. In position "25CU m" the #1°O ¥ voltase 4s en 
applied to cathode which will fuarantad _ the p dearshing i 
lake not. lens than. ‘2660 m.. 
oa “In. the ‘aeitch punition: "1260 a” the positive vottaze | Ps 
trem Alvider 6R-2, 5R45,) fitted in control pana, 419. applied sea 
Fo, gathode ote aoe Weed This caphete voltages, eet. ou ‘ 
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.cdrcuits + ‘ . . 
Me ' - Tho circuits of avils inductance’, inpat or out put’ valve 
 intoretestrode. ‘Capazities ..n4. coils resictivitias. Se es Re aL 
es Ie -anplitier eteies sunsist: of two cir uits ntth triple a : 
ee “etagen, tune? to frecuencies: ah ae and 33. c/a ue a - 

. “respogtavaty- soce* “ee . ibe 


a 


:@ . 
fa {Firat cArcuit: 02 nie mistuned, stakes ‘te’ ‘Ad eplaced ‘4a 


eet gen aith: IF pr. ampld? jer und basic Ij, amplifier, 7 s 

"01 It has the emplitdcution factor uf 180 end’ buna pase i fof 
trea of 6 c/s. - The second circuit ‘ts Atspldsed in stage 
‘with tasiec IF amplitier, ‘has .band pus. Te eeMeney of 6 Ko/s *. 


“and amplificution factor of ‘600. OS TA Ae ne ve sf . : 
ht. First circuit consists of Se i “ oes : oe a 
= fay Input turing. system. co 30 we condisting of aoe aa 
Be os triode with ezrthed cathode, triode aith earthed grid. ) 
oe Jev-By 2vec/ and ciruuita 2L-3, ie 2u -1e. a eg 4 


° > ey tase “ned to frequency 27 e/a (aNee with circuit ‘ “ 
a ee J eiee dete 
Oe erias cath Valvo 2V-10 and circuit 3L-11 ‘tuned to 33 ‘Wes A 
_ Stage with-valve 3V-14 ana cir vuis 3L-1l tuned to 27: Ne/s 


tafe Stare vith valve 3Vel4 ond circuit 3L-2° tuned to 33 Uefa 
(Mee sont cireuit of ‘tri 










Plo migtuned eteges ‘consists oft = 
_ 2s Stage with valve 3Y-15 und circuit 35-3 tune’. to frecuen 
- cy 27 ‘Ke/e. | 2 j : 


2. Stage ith valve 3V-1G an4 circuit 3h cise to 33 He/ 
eee with valve ae ly and cireudt WU16 tunes to 7 
: as te! ‘Bs: 


, t 






U2. “Tntermetiata fr 2-ueney- _prounphiz ier’ LRPC2/ - 


Se mew en ee waneen em enme oH eepecnacan 





zeeehs “TF, Preamplitir ‘4s as three stare ampli ter build! with | 
- Valvos 623 P Ee a, 2Vesy evrL els . 


4 





S-E-C-R-E-T: ) , 


Hs FOREIGN DISSEM / ° 


Declassified in Part - Sanitized Copy Approved for Release 2013/10/18 : CIA-RDP80T00246A070900340001-7 





Declassified in Part - Sanitized Copy Approved for Release 2013/10/18 : CIA-RDP80T00246A070900340001-7 = __ 





S-E-C-R-E-T 
NO FOREIGN DISSEM 


90X1-HUM 


Tho circuit “agra of rr prearals ther ds choen on 
cc . 


we . * 


Fig. €. Cirouit M“erren of IF presmplitier. | 
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First te stares are build in cir suit "ty dede wit th ‘enthe 


. Cathode ~ triote #ith earthes eria. The thira stage is o 


sitple rentode amplifiers fhe ahown ‘sircuis in its first tao: 
fsaves docresses the noice fuctor in the output ane secures 
the hieher stability in cuse of valve saun~ "O° = 


the connection of valve> us tiiddes is rore sBvantanente 
baewica wre trivtees have smaller ven “Setortions than pentodedq. 


with cartiod autbede trigses and cartled c1d2 4 
us chi. in emlcr tLetortions in cirsvit inout 
ane Licker poxor avpla*diestion. che output of fir st tage is 
lente? hy amalt reci Sivity bitvecn, 244 una cathode of 
S@ sont stete vith valve Stet, 7 


98 410-3 for sristul- detector) the preemplicier in- 


iv 
YS stiavit sumsdative oF Seveq 27d-1k, 23. “13, in,ut copo- 
' : s 


2 
\ r 3 * : 
antes OF wave OYA int tyr 


shark or capvcitenie, fe need, 
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"The input ctrsitt ‘nes & resosnace ‘Seguaahey enual, to I. 
(39° ‘te/s und pass. band of 168 Ne/s. 
‘the wide page band of input cir. uit is nvencniey for — 
_ tuning: etability, ane sould be afte: stad by the shange of. “f, 
cs ce Rae se ae a i 
- The. ‘Saeplities cineust of 1.F. isceosligiae. is shee. 
Le on “Yi 200%," eg 
eS From the: ‘input. étrcuit “ue ‘IF. efenal ie “appliea to ‘the 
ea -gontrol arid-of valve 2¥-@.° | | a 
Se Aw we: ‘can, -86e on: the Alegram,, the first stage is wits 
yah tricdes. Toaded, bi the: streust Bre eo tacee of next at ee 


hee 
‘ 


“ stage «. pote *, oe ° its. 3 ne 

oy De voltage anrtitication ‘factor’ is detinee according tof 

: the eae fo as a tee Beans fee he ae 
oe ae 


ele ae 
eheier om = ‘amplitication factor of firet ok i : 


§, + Firat valve characteristic inclination : 
ye” {nput- recistivity of sevond atagas.. ne 


& ie bpproxtaatavery ra can say that the “Lapse reskativity: of 
‘ yaecone valve is ecual. a ie 5 Sy : 
ne Pe . . : : pre 


“cause first ana Second vulves are the eame “7623R/ 90 
the characteriatick inzlinations are ulso the sume and the 
‘amplification factor of first stage approximately 49 equal 1 

a a : my! 

Noise influence of Secund stasy on common noise ‘Level 
_ Of. IF amplitier will. be wery amall ané also the faeces 
(Of first stages selfoscillatjons jo excludad. 

To remove the positive fead bach coupling 4n valve 2v-8 
by interelectrode capacity anode erids the neutrolisine 
choke 2D2-4 is used. This choke. with anoda = grid capacity 
Poke a parallel circuit, tunes to 30 ¥o/s. Such a circuit 
has a very big resonance resistivity for thie frozuency. 


oe 
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The neutralising here jae no crivicul' values. a0 this 
ee atuge 18 of small amplification [ey PA! 
ape the. second Valve <V-% 49 luaded by circuit 2Ee-6, 
A ide. stage has typicully voltere amplitication chsrractor. - 
.” Because of big anode - grid capacitance: the aesitive feed 
‘back coupling in this stage is.pussibie. Zo rstove this. po« 
eotbility the novtralising choke 2Pt-< da used. °° 
This choke and anod? = cathude capacitance meke e pa- 
; = rallel circuit, tuned to 30 tic/s which hus e big resonance 
resistivity: for I.f. signals. : 
‘The stare sith valve 2V-1C is oaaes iy ctrouss 2s-11 
and tuned to 33 Nc/a+ It ts a pentode I¥ se ate 
For IF amplifier mutching vith input cir sult ‘of I.F. ampid- 
fier, the IF voltage 4a not brougi.t fron: cae Cireuit tut, 
. + from: 220 ohm reciator 2h-27. If the cones anSric catle was) 7 ae 
_ connected straicht to the anode, then +t vould -chunt.the Sosa: ‘ 
a cdrewit with its orn capaci tunde and the arplification factor 
"... Of Valve 2v-10 wold be smaller than. 1. ith upplied- connect’ fr 
uot the ‘ampli feation factor of this stare is erual 3.0 .° = 
og The concentric cable is mutshed on the side of IP anpli- N 
3 fier by autotranaformer coupling. The part of circuit, losted| | 
ae by concentric cable, has 100 ohm regia: ivity *#hich ia naar es 
| to! wave impedance of concentriz satles st As neceusaay, for . ‘Tog 
serene Losses decreusing in the cable. : 
“There. is gutomutic gid tive applied to- control atts ‘ 
_ Of IF preamplifier RS aeC9 /valvas 27-8 2V-l, 2-10,’ aue te. 
the: voltazn Grop on cathote resiature eF-22, 2h-23, oon . 
* Blocked by” sondensere 2f-1e, | €ClS, 20-128. pee 
oe. Tha anotee ure suppticd ty © 18 ¥ stabilizes vol tagd. oF 
w+ The anode of 2V%8 ts Aecouylad for LT by choke e23-7 und. > a 
‘condenser 20-13. i ws . 
_. fhe resistors 2ie@4, 25-26 und sonéannere 22-47, 2 2r-22, 
20-20, 20-21 bre-uned for enore ana rereen. frid circuits - 
decoupling for HF currents ‘valvag 2¥-%, 2¥-10/, 

To remove the ferd bark coupling throuch fillament . 
“Placita; these circuits’ are dec ou pl 24 ty Pitter, cunsieting 
of sondensers 20014» 20-16, 2° ake end sheureg eNtes, at2-8, 
20z-10, ertel7. 
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* . Tohokes ‘abr ane, ‘and: ‘coheenger, eo-4e, “ahead rok Kt uM 
crtatad ‘edzrent’ “eineute $ a “ 

se Tha TF. signed, ciptieded in IP ‘preappligiér is ae wd 
: te uF baaie arplitier fron daviaing, fond denzar Pees vin Of 
. concentite. cable ried o) an 
eal ihe frenuency’ characterietic- ‘of frat eir nut! mit de us 
vat tape poet ctines:te show on "Fie s may fe 


termes a samt ee BA ie ogg a 







at 
aS 
: Ae 
leval 
i a 
i 
ce va "pig. 101. "Frosmoney chara: teriatic of first: vtreutt mith ; 
Aa + triple eisunae seeeee . ‘ ‘ 
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3. este. tr ampl itso: © | : ? 


aa Fee Sn Oe aren ae 


“ihe Ir signals an’ ‘appliga fron preanplsefer’ - iF: 
*auplifier, consiating of fecur' stages, buike e4th. valyos, 625P : 


Pe yeoel SVE, ” $V-167 BVI. It: as a Ported wrénonnce, anpli- ” 


fier with. one cixocuit- tuned: an oe 3 es 


he series supply sayaten. 43 fipplicn ee encée. ctreulte:,” 


“hs _strouit tineram — IP Roplisia te » shorn a ‘Fig. ie OF, 


#$ > as 
7 


te ye 
aa 


: a ARS 
Bg ek a a re Rh aS Sat ees eet hit 


We 712 


Fig. 1c. Circuit diazram of LF umplilier. 


The circuit 3L-1 is 
Resistor 3F-52 is a 
circuit puss band. 


“or wigenrinzs of 


In the anode circuits of valves 3¥-14, 3V-1", 3¥-16, 
3Ve17 there are circuite 34-2, 35-3, 3L-4, 3L51$ tune?’ to 
fre-uen-ies “33° 27s 3%, 30 Wic/s respectively. ae 

Valve control gr 43 biag voltage is obtained from voltace 


ar OF on cathote resittors 3R-4¢, 


FRof3, 35-55, 32-60. 


Thesa resistors are. dlocket fur i be condensers 3C-24, 


3O-2%, 2C~32 ang 3C-3F. 


*. 
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Fy 


and confensers aro unedi 3R-fO,: 30-26, 30% 28, Rees, 30e71, 
2 5CH0y BRET, 30-33, SR-61,° 30-35, Bh~62) 30°38. Te tarsi He § 
Tor ?illament cireuits EF decoupling’ the, following : 

 shukee’ ane: contensers are used: 32t-2,, 3O-42, BDE-L4y 3 pat, - 
3CH43, 8D Dr-16, 3UX-10;, 3Cx44, SDt-11, 30-45 at ot . 
_, hestutors’ BRB, BRoE2,, “3RES, BRS, 35-63 gonrectes in : 

; paraiell to eaca ¢eir suit ‘sexve | Cor past beni widening. — HS 
Tone res sistors are ma chea in such a way ab: the suning, a ap 


= }50X1-HUM | 










that ‘each atuge: should give. necersary ‘empl ifteation at the | 
~~ conatarit pass band. Eee Pe ae Aes ee a 
-Fizures 105 und 10¢. reprosent thoquenoy harrdetariatage : 

fox second stage ‘uf triple: atazen’ mist tuning and for, complete rs 


OIF amplatdor /mPc2 ana wC2/. 
es “AGS. of I amplifier, is obtaines by” negative: yartane: ae 
‘. pplication fx or range unit to. ‘éontrol ‘andas ‘of valve BVA e: ey 


gna 3V-18. : ae ce he ee : ae 
Ra sis tors: SReATs, buedt ‘anid condenser, FEB. sete ee J 
" 30-28- are used es-filters for iF currentgs:*: al ee ee 





. During the. HF! pulse radiation, part’ of: ata sneer cutes. ; Eds si 
: <"tepaceiver, input @ueso aerial ‘saith, inactivity." ‘Tha: anergy, ' re 
overloads the last. ntages , of. “IF ‘asiplifiers’ Ro femove thio “| p. 
“phenomenon tno last ‘stegen . mith’ ‘Valves SVA16 5: 317 are + 
a dlocked. by negative pulse, applied. to ‘contz‘0l erias. from ne op See 

oS tranamittor-receivér, unit. Thi: ‘negutive ‘pulse Viukes ta po PD Seeks 


last As asia of IP amplifier. during. the. acting of. probe "pulee. es 
es ae . . 7 ‘ ‘ 2 ’ neds eae .@ mr, mo ay a 
oat 7 a + Detector. cane ccidgounptie tats, - a : Dee 
“ i ta ns ‘° 
: “IE nignaia: demodulation: ‘43. "done by. Aode: detector butts oe 


Ons a with left section ‘of valve 3V-18 /6H2P/. 


the basic advantages oft: ‘S1ode detector, ‘are ‘its avketae 


“tiatic. “Lineurity and est of overload ing. it By atron: a 
ty olgnals,”: ee “ ws Boyes? panes 


Tha edrsuit. Aiexvan ot Mote. 16 shown: én: ig. tose .. ie ye 
Tho “TE. aignal- relises: 4 fron. etreuss seals is S upplics Ate “4 vhs 
“the. diode ‘cathodes: : ‘ | 


eae On the detector: Yodi: ‘poaistor ‘SRobs “tha! Foctitiet nogata ce 
os ve: video sigma voltage, 16 ob¥adneg wich via: ie circuit a mo 
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ee re 105. Frequancy charracteriatic of en wn ovircudt oo ; 
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ac ae ee | 


To macs of 
vedecomplifcer 





4 ig. 105. Tiode dateeros edrcuit @Lagran. 


ae 30-38» 3F<76 ds epp lied to the grid of videounplifter. Thies 
da made sith valve 3V-1S, The vhoke 3D7-6 has a bit resistie f° 
vity fox IF currents and will not Puss the IF seneeunank teu 
. videoumplifier input. ¢ . ote . 
the pass circuit 30-38, 3R-75 4oer ‘not pass the Lone | = 
| 


lasting distortions to. videoamplifior input 


. This ordinary differential ecroutt nee a big bime ¢ 
oar ai stant about F000 pisac. 


“emosulated .Pulsés: are “anplified in viteoampli ier, 
butra with left section of vay SP P3N-18/ see fans 106 . 


on: 


® 
YD) +2807 


Receiver: | 
output. 
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‘Situatad An branen is taps recsives unit ana iF amplifier in 


“me tranenitter-recdiver unit sith ite- Meo fy rasta mixer 








ee Sohne ~S ey eel S0X1 HUM 
the wore ‘darands for viacomplitien Manes: are?. 

vide band pass ana mininum time of ‘Voltage Aceresconce. |. 

Ascresconse tine decréasing in the stage. we ‘obtain ty 

esares load reriatances decreaaing and ehunt'ing capaci: ‘tes. 


; ine shunting can.be decrevasd below the certain value 
defines by input and wutput volves capacity and. wiring capa- 





city» Loud resist ance. fecreasing causes ainpli fication fuctor 


docrausing. . . wt Bie og a mae 
That is ahy ‘in vitcoamplitier stages’ acceleration : 
circuits of volture accrescence are used. /correation cireult / 
in siven, vidsourplifior the frequency - churacteristic 
“correction is dona by inductance 34-17. ira ee 


ihe amplification factor: of our vooosmplitier 1 is spout 


- 14 at pass band about we Ke/a.: ee rt Net 


. *he amplified. videopul se As applied to ccthess Péliower 
via diviving condenser 30-63 The ‘cathode ‘follower adrcuit 
is rade adth richt section’ of. valve 3V-19 (/6K30/ 200 Fle 108, 
|. The cathoda follvwer 43 necessary for videvampli tier’ 
output wae not shunted by voinsiience valves. 

“rom cathoda follower the videbsignal. is Spplica to 
Jontrol grids uf coinsidence valves, 


4 


a 
Ae seiver eonatiuctions. 


POO OP OH moms mime ceseeee 
. . 


the. IF atrplifier is tuile in. two uriita: I¥ preampli*ier 
anit oné IP omplifier Piz. 107/ iF preamplifier unit is 





renge unit. , pe : a ONS: 

fo obtain tha ‘maxisum eignal: So noize’ Proportion there 
is necessary that the IFi amplic ior sneuld, be pliced near to 
Brist.. wixars ‘hat ig why ouch u ee reracaenent is uced. “a-nun: 








is of om.) giso, it would ke very difficutt co put sat all 


She IT amrlifi-ar. 





“hit in shy it in divided taco tro unite: tiPC zg und Foz 


IV os, 1ifier ant preerelafior ure cenre* at betwhen tharcelvas 
wiih tee metor lune IE cable Fe-44, conftd.ting a” tu path 
sonngcted fy euuh other with EF. hermetic juretdun, 
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Valve 3V-14. 
: “BVaTS * fe 
Bi BVs 16. 


Yo 3BVed as 
 ogsyeres 
“gvag- o 
' Suppty” ‘sockét © 
Bottom ‘case, “et 
Screen - we vet 
“HE, junction ; 7 eee 
Supply: ‘socket | * ee 
Chassis wsPCg-3 ee 
Valve 2-10 -... 
" eet 
Botta case - 
eave: 2y-8 
2¥ cable. ond junction. 
Chassis fixing bolt. 


u 
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, ae 
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oa the “fixing vf r amplifier. ‘units ‘te + the uait common 90X1 -HUM 
: , ‘chassis, is dons by elap tolte. 8 tet iN 

Oe 2 the IF preamplitier unit..i9 fixed to tho transi tears ts a 
"receiver chassie by unremoveuble BCLEWS «| : 
eo The input o? Is “amplifier ia nade io form of k. "June 
and. in. fix:d to the aide wall of unkt 
Coy ig connected with HP cable through vonconts ic une 
stdon, placed on front panel of ranges unit. 
ae The use: “of ‘such an _input decrauses the nunter of cites : 
i, for connec tion 13 amplifier and Preutplifiers 
So the - “supply ‘for ‘the units. is brought via 7 pin soxket 
Ae Re passing’ insulators are also. ured ag control points. '-. 


bor. 


| 
‘Por IF ampliv?ier tuning purpose, the two’ pin. soctet is 
; used, to which’ the voltmeter of nigh Per AB eanice is vennectad ‘ 
"by cable’ with dolt plugs: “ut each end., : “ 
On the covers of iv euplifier and proumplition thore.- a 
> gre ‘holes of 2 om: diameter adiua sed A gus st _Oppos nite coi? tores 
2°"? oe gach edrouit; : 
beside that at each hole, there is a number cor 
_ $0 circuit frequency tuning. “aing the 
can ‘be tuned without cover removine. | 
the covers ure h 


espondin: 
ge holes: the UP REAvER 


fixed to Chassis by. spring, but Ronee 
a -The side walls of covers are’ ‘covered 


“wermieh to secure the. cdroust elere 
eerth. én 


by. envmel or Answlition 
nts before” connection to 









:To increase the ir ‘snplittor work vaban tty thera As 
foreseen: - as 





‘le Soreening ie Jone. on. the nner aide of... sth 
a  Chasais and covera are eilver. Plated. aa 
; « The ure :of buttons tubing Bood contacts to wd site. 
pee , surfaces betwecn: the chagais ang: Cover. bore 4 

OEP amplifier 19 placed ‘in. range unit with valves upedde 
- Adwrie In this situation there: 43 no. necessity to anova: ates 
“unit, ‘but to take _the cover oft - ‘for servien . 


7 The valve screens are not. only ecroening 
but. alse pressing them oen Ant 


, Contacts.” it oe. Neceasury fos 





nents 











Stic valves, 
0 the hovkets waking Sood tin 
adrborne. spraretas. 










es eee 





ee he a a os es, 
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| i = : 
7 Because the valve sockets are fixed stiff se tin 2. eat 

il they sre unramoveahle “uring the servics. : ' 
a The screen buse is fixed te tie chegsir bere el tris | 
| The aiew of IF amplifier ané presaplifics dt chat oon 
a ig+ 108 ané 10S. 
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POWER SUPPLY UNIT 


Meer r eres Sr eeoeaw 











SOOO SS CFOS SEO Oe Ce Ree Hee 


Pe Destination - Kain _technical data 


{ 

i 

a. i 

vic’: The power supply unit serves: for supplying the anode, 

co) @rad and heater circuits of the electronic tubes of the - { 

;, WPange unit, for supplying the cathode, grid and heater } 

"Circuits of the ARCs /eutomatic freouency control/ unit, i 

for supplying the anodes of. the submodulator and of the i 

: ‘ haterodyne control electrode,- the anotes and screen grids i 

/. Of WHPCe /intermediate frequency pre-amplifier/ of. the : 

) -“trenamitter-receiver unit and also for the ealtch ing. on 

-. : A the high voltage of the radio range finder. — | 
red ‘The power supply unit supplies the following vortagén: sf 

.» af to ‘the. transmitter-receiver unit re { 

“1.* D.C. voltage +400 V - + 10% hai stabilised/ 

oe Output current.1,2 mA _ os 

4 *-2.= pe. voltage +250 V+ 2,5 ¥ /ntaditieed/: " 

-. Output current 40 mA 7 

3.° D.C. voltage #1°0 Vv 1. /evavsisees/ 

:. Output current 40 ma — tae ae 

af f, D.C. voltage = 150 V ea % Jerabiriona/ _ 

‘Output current” 5 mA 


é 
? 
| 
t 
i 
| 
} 
i 
| 
we / to the range unit 
a a = D.C. voltage $250 V /etabitiees/ | 
‘Output current 40 ma _ aS Soe ¥0 Beet ap eo oe ag 
fale D.C. voltage 4150 V ves ¢ /etabit i904/ ao 2 ae a es 
+ Output current 40 ma, ee 
Bee D.C. voltage - 160 v ‘/atabsiived/. 
Output current 5 mA ‘ 
: Mee ALC. voltage 6,3 V + 10% 
yee _ Output. current 8 A. 
‘Of tO the ASP = 4K dun-aight 


Ae D.C. voltage #260 V /stabilined/ for: nupiigvne he 


_ Comput ing asranasacnt. of the gun: Sicht. Outset current, 
ae mae - 3 . 


o> 


perenne 
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Be The block diagran | of the abowse - supply unit. 


ante ab Eb GD AD ae qe 


ha The functional circuit of the power curply wu: at cone 
ce “eiets of 5 basic elements /see Pig. 110/ e : ae he 
Se Rectifier +400 V_ Sogo Sly Ea iN 
‘ 2.°¢ Rectifier ~ 250 V a 
3.+ Voltage stabilicera: ‘* 10 V, *#1°OV, - 180 Vv. os 
4.- Voltage stabilizer + 250 V es es 
E.- The unit for ewitching on the high voltags ta the + 
radio range finder. . 
* The block diegras ‘of. the porte supphy,untt is ean: 
in: Viz. 110," 
, The “41e ¥ 400 eas ‘e. eeikies 4s fed so the prirury . 
‘) winddng: of the mains transformer 4 Trel. “rom the secondary 
ow winding the following voltages are taken: 
*  360.V * to the rectifier + 400 V which con.i-t3 of tro keno- 
: 1 ' trons, type 4¥e1, 4V-10 75098/ 9 and a filter, type, TP /4nt-1, 
“!4Cel, 4C-2/, 0 
é Pa 250 V V + to the rectifier - 230 V constabind of a kenotron. 
oe type AV-2. /6C4P/ and filter type TT /4D2-2, ACW3, 40-8/ 
: The ‘rectified voltage +400 V is fed to the electronic 
es stabilizer +250 V which consists of a "resistunce” stabilizer 
Pr. 4v-8 /8G38/, eontrol tube 4V-4 /6N2P/ and regulating tubes 
4V-3, 4V-9 Y6PBS/. “The output voltage of the stabilizer 
CS 4 250 V 4a fed to the tranomitter-receiver unit, range unit. 
: and to ‘the computing circuit of the ASP-4N gunaight. 
: Apart. from that ,the rectified voltage +400 V'4io fed ‘to. 
_ the voltage atabeli cer +160 V. operating with a 4V-7 /SGiT/- 
-" valve, and a voltage stubilizer + 1°0 V operating with a 4V<6- 
' /SGLP/ valve. The first voltave stabilizer supplies the ¥.P.0 
“valves of the range unit and the second one the “PCz¢ valveg 
Of the transmitter-receiver unit. /weCa # iftermediute fre- 
.» quency amplifier/. 
‘The rectified voltage = 230 V is teen to the voltuice stabil te! 
«wer = 160 V built on a 4V-5 /SP1LP/ valve, the output of ar ah 
*s aupplies the tranemitter-receiver and. range: units.. 
The voltage stabilizers /4N=5, 4-6, 4V"7, 4-9/7 ascure 
the constancy of the output voltage not. only duri-* variatio. 


Ee eT we 0 Re ee I Re es a 


ee ss it iar la PS ter clans dee pete aera aan ts 


te 
, 
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a Figs 110. Block diagram of the power supply unit. . 
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| 
50X41 -HUM 
si ye = 125 Volts A.C. 400 o/s 
x (2 - 4Tr-1 meine transformer 
ib ln 3 2 6CAP /AV-2/ rectatying valve | | 
i, . 4 filter type 4DI—2+ 40-8, 4C-3 | 
“ge 2? 3: - 4Trb-1 thermo-relay , 
“6. 5C98 /4V-1; 4V-10/ rectifying ‘elves 
7 = 4V-6 /86-1P/ voltage regulator. * 10 Volts. 
Boe 4V28 /6G-1P/ ” oo eon 
$v 4RL41 relay ca be 
a “20 - 4DT-1, 4C-1, 4Co2 filter : 
: AL -4V-7 /SG-1P/ voltage preevatcr + 150° Volts, 
wis 4HL-2 relay . { 
ae cls + regulating. valves type’ 423, 4Ve5 5/54 6F32,/ { 
ie “ "14 © control valve type -4v-4 /6m2P/ 
oe AS 3 4V-8 /3033/ blocking voltage — af. Tey 
1 230 Volts rectifier , j 
. oe 17. « - +. 400 Volts rectifier : i 
Pe “18 electronic: stebili mtion aoc 
msl es Ao 19 = voltage ionic stabilisation /reguiation/ 
Pf iive. 120+ pies Voltage switch | 
eo 22" 115 Volte Asc. 400 0 ave > ee. Te 
‘ oh _ 23.» to the receiver-tranenttter unit.. 


' 
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wie es ... ; ad ar se ‘50X1-HUM 
of input voltuge but also during chunges of cutput lon. ' : 
The electronic voltage atatalereso8 assures high tuba 
lity of the +<°0O V voltage. : . 
7 Tue to maing voltage increane or drop, owing to loud i 
- ° eurrent decrease or increase ,the output voltage of the ionic i 
is voltage regulator’ increases a little or drops causing thus v 
the increase or drop of the 4V<4 control valve negative 
grid bias. It causes increase or drop of the 4V-3, 4-9 con- 
trol valves grid bias. moe we 
Then, the regulating valves Sesiatance 462 or increase 
occurs and their voltage drop increases or decreases. 
The voltage drop.on the regulating valves increases or 
. decreases accuriing to the output voltage increase or drop. 
At the moment of range finder awitching on, the +27 Vv. | 
. « .D.C. voltage is fed to the contact points of the 4TR2-1 relay 
i "and so the terminals of the. ‘42-1 electromagnetic rolay. 
_ Simultaneously a 11® Volts ALC, 400 c/a is fed to the 4TRI-1 
a thermo-relay coil through the 4RP-2 relay ‘contact points as 
: well as to the vontact points of the 4R2L-2 electromagnetic 
@ oe , relay. 


After 1,5 min the thermo-relay atarts ‘and aeinehex on 


A ee 
y 


snp ite een 


: 

} 

{ 

} 

! 

i 

{ 

v 

e 

_ the 4RZ-1 relay /which, alternately, disconnects the aneEhy ‘ 

of the 4TRI-1 thermorrelay winding/.. bes 

After a new 1,5 min period the thermo-relay Opens its ie 

_ contact. points and closes the.+ 27 V.D.C. circuit with the : 

4R2-2. relay winding. If the "wysokie napigcie" switch /high f 
voltcze/ is on, the A.C.,115 V. 400 o/s voltage 1a fed to = . i 

“| 

eS 

! 

t 


en ne en ne 
2 
* . 7 


primary winding of the 2Tr-1 high voltuge tranaforter of the 
tranemitter-receiver unit. : 


v4 
jee . 
e a 


3. Component parte of the _power i supply. unit t_oireutt: 


The main block diagram of the power supply, unit ie “repre 


sentedin Fig. 126. . : a fod, rte 
of 400 Volts rectifier -. oe ae oe 


i The +4CO Volts rectifier consists of. foiforing parte. 
; . - 4Tr-l by-pass transforrer : : go th ae 1 
+ two sc¢ S /4V-15 ee kenotrons ; 





@ oe ie ee en 
“( 
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pred te ¢ 50X1-HUM 

~ emoothing filter II, which consists of a 4D2-1 chove una ' 

; two 4C-1; 4C+2 condensers. . ‘ 

age! The 400 Volts rectifier is built secectine to the full « 
: - wave rectification circuit. Its block ee da shorn 

. in ‘Fig. 112. ne 

ma At the moment of the sisely voltage 115 ¥. A.C. 400 c/s ~ 

' ““feeding to the transformer primary winding, a 360 Volts 

. /approx./ voltage is taken from the secondary winding, then, 

*,4¢ 19 fed to the kenotrons’ anodes. 


wre 0 ae a 


oe En En 6 oe WE Feo UE oe to ee es to creas a ticca oS ang eteenso 





Fig- 111. Block diagram of the + 406 Volts rectifier. 


“ The kenotrons have an one-direction conductance /from 

‘ anode to cathode/ only. Owing to thie fa:t the current of 

‘oe @ach hal f-seotion of _the transformer secondary sinting /wist, 

-' . Contre terminal/.can be ériven-only during k cycle of the 
‘A.C. 115 Volts 400 c/s voltage. The current of both cection« 
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a of the tradstormer secondary’ sinding ie dieplaced in tine 
no uy ey a & cycles The. ‘current of the’ R: ‘Load is driven in one_ : 
a” @drection only." ‘During the positive half-cycle of the A.C, : 
44s Volts 400: c/s voltage /Fig. llza/ the 4¥=1 kenotron ano~. a 
: be. current is. positive’ too /Pig. 415 b/e Therefores the | yO 
current pulse /Pigs 112 @/ will be driven through the. totes 
; i: wing circudtr Ge 


“oheone! 


ar’ 


tage ae transformer secondary vinding a r3 terwinaia? 4 . eo ree ‘ 

2 2 - 4V-l valve. internal résistance Be RS c*, ae Sp ot ee oi 
te, ee shoothing. filter type ately cet done. ae : ik : 
Th toad Ry” a 


ie The fliter ‘condensera | ars | charged during the rivet o oy 
at ‘cle and the choke, accumil ater: the penerey of the ‘magnetic “ 


. condensers diechasging tine ‘constant is qreeter than their’. 
” charging: time. constant. | . 

“hen the. current érdy en through the 4pt-1 choke decrease 
- 4 2 io the magnetic field, whichvaccumilated in the choke deceaya, 
@ Be, gy 8 a x but there. daa tendancy to. keep the load. current valve. = 


ee , field. 4 . e 
“ fee ‘Then’ the condensers édachatige | on the Bd Loaa, while the fb 


2 /eolt-inductarice phénonenon/., During the negative half-cycle 
is of the A.C .115 Volts. 400’ c/a voltage, the voltage on the 
ee ete 4¥*10° Kenotron ‘anode is a ‘positive one /Fig. Ll2c/;" therefore 
AY the ‘current ‘puled. /¥ig. 112¢/ pasees. through the following 
Circuit: secondary, winding of the transforner /terminals 4az/ 
er * Anternal’ reaiatance. of the. 4V-10. valve, “geoothing filter, 
jes load : Rye The filter conéenser charging begins at the moment - 
‘ io when the voltage in point A exceeda the voltage on filter. 
“i” * Condengere + The. discharging /in BR, load/ begins at. the monent 
when’ the. maxinur of the first negative halt cycle of the. 
A.C.-115 Volta 400 c/a voltage is reached. /¥ig. llze/. 
: The Operation of the filter choke is analogous to the 7 
. Case of Pogitive half~cycle of the A.C. 118 ¥ 400 c/s voltage 
During the second positive half-cycle of the A.C. 115 Volts | 
_ 400 c/s voltage, the filter condensers: begin to be charged 
* when the voltage. in point A exceeds the voltage on filter - 
ew gondensers and the asenenetne /in a loas/ begins at the 
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Fig. 112. Currents ana voltages in the +400 3 vorte reotitier 
circuits. . oH 


1 - kains voltage A.C. 115 Volts 600 fe Jal” : 

2 + Voltage on the rectifying valves anodes ‘h-of - ; 
3 + Current of the rectifying vaive /6/- 
4- 2 Res n° ie ‘oe th, we i. - 
. + .ro"tifie4 voltare /f/ pe £2 
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eee 2, . NO FOREIGN DISSEM ; 
eve, ze : Rs 5 wae id : ne es 4 
: * : a ° © - .° M: 
moment when: the max inun of the Second’ positive Ses ee the ee HU 
“A.C. 11" Volts 600 c/s is reached, and £0 on, - ‘ey ‘or 


During the neeutive half cycle of the A.c.” 11s: v 460 cM 
voltage /Fig. llé a/ the current pulite” S¥ig. 112 g/ ‘is. driven): 
o _ through the following circuit: transformer secondary winding “es 
" /tarminals No 4 and &/, internal resistance of the 4v-1¢ ml 
..-. 4Dkel choke winding and &, load- 
nee The filter condensers begin to be “charged when ‘the 7 
“ "tage in point A exceeds the voltage on. filter condensers. The 
oe discharging will begin at the moment coinciding ‘with the a 


Sm ee 
. : 


yee cae oe am of the first negative voltage. cycle. /Fig. Al2e/ 
< ae . The choke filter operation is analogous’ to the -case of 
"|" posttavechalf ‘cycle of the A.C. 11f Volts 405 c/a voltage. 
fot Me So». the veltuge in point A /Pie. 1l2e/: in’ the filter: ce 
| " output will not differ practically from the direct voltages. | |. i 
; ‘The heating /filament/ voltage of the +400 Volts recti- Ps td 
tee! valves is taken from the additional secondary minding : a 
of the transformer /terminals Ro 6-7/. ae . i Eke : 


ene me ne lee mer 
- 


es : ‘The anodes of each kenotron are: inter-connected’ ‘in. order 
eo a. : ‘to Peduce the Boers 1088 on the anodes: at ereete® load.”. 
@ 2 Oe as tae Oa. 
aes | TT whe ee emmen mateo nsesees tS Cuan ee x 
Ponape 2 ge 8 thes - 230 v voltage rectifier is built: eécecsine to: ihe * 
_, full-wave' rectification circuit Aig. 113/ It coteists of a | - 
4 Tr-l transformer, a &C4P /4V~2/kenotron,” atoothing filter 
type II which is formed by a 4Dr<2 choke and” two seat: 4C-8 


a eee ee 


aw eee se 


condenserar . . : "o. 
Moreover» a 1£0 mA fuse type 4Pr-2. is -inclided to the a 
'. Circuit of the kenotron cathode. : . 4 oy 


The. operation of the - 230 V° voltage réctitier ie the — 
Same as the + 400 Volts rectifier operatton with a sore. siffe 
rence that the filter condensers are charged from the centre: 
: terminal of the transformer winding. : : 
oe The heating /tilanent/ voltage of the - 230, Volts recta- 
' fier Volver is taken from the additional pce ee. ‘Winding 7, 
of the trensforser one? Ro 8-9/.- gh e & : ee eos 


a ee et ea, J bw 


ante 
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Fig. 113. Circuits of the - 230 Volte rectifier. 


POL LOOPS SOD OS ROOM OEMS EE BED Oe Oem oe 


. The voltage regulators ‘provided with a non-linear resie- 
stance allow to reduce the output voltage oscillations as 
compared ~ “to. the oscillations of ‘the input voltage. 

Such @ non-linear resistance should have a part ‘of volt=: 
rampere characteristic curve, corre sponding to voltage drop | 
which depends, a little: only» on the current driven throu i 
this non-linear @lement. /Fig. 114; curve. AD/ . 

‘The non-linear resistance with the described volt-ampere 
characteristic is connected in series with the regulated = 


i 
! 
J 
Ionic stabilisation /voltage regulation/ j 
{ 
; 


bilised/ voltage source and on addit 
donal real 
| re. en resistivity 
‘The useful load should be, connected parallel with etabi~ 
iising elesent. If the valus of U, voltage varies, the seis 
_ driven through the resistance R and‘the stabilising element : 
Varies too, while the voltage on the load is the same. | 
j 
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_ fine 118, Wiring diagram illustrating the connection: 
of the non-linear resistence. - 


Ver: 


| 
resistance. — ans aa Feta ee. 
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0X1 ‘HUM 
If the value of the load R varies,» the valle of current 


driven through the resistance R remains ‘the same, howerer, 
the distribution of current between the stabilizing element . | 
and the loud varies too, while the voltage Un is a constant | 
one as in the former soa ‘ | 
rhe gas-filled valves are used us stabilizing elements, 
“‘@ince their volt-ampere characteristic curve has a conside= 
rable slope. 
The parumeters of tho voltage regulator are shonen and ; 
set co. thut the voltage on the regulator’s input is saffi- 
cizut to involve the regulator's denethon at the noment of 
snitching on. . 
f 
t 
a 
| 
| 


a te me er tet meted i me aay 


c/ The 10 Volts ionic voltage ronitutee: for <euppiyine t 


OOO POCO Os SOSH O SHEE Ee- CEH eee we POC OS HO Re BOSS Co emhae 


Seger eeco ee. ete eee ene i? 
“Pern a Anteamed ate boca fan oi ARCS o 
= automatic freauency control/. 

‘The tonic voltage regulator for #150 Volts operates 

with a 4V-6 vaive /SG1P voltage rogulator/ See Fig. 116. 


+ oo. 
. 


ti ea aia aah ita na 2 
-@.' Pe 4 





Pig. 115. The #10 V ionic voltage regulator for supplying 
‘the valves of the intcrmeciate frénuency preeurplifier and 
the automatic frenuency control circuit. 
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50X1 “HUM 
The voltece regulator is ua neon lawp with Larrea surface 
‘electroder. the increase of clectrodes surface onlurred the 
operational range of the voltage regulator's churacteriatic, 
. which corresponds to a normal ignition /plimminz/. 
Till the operational point liea on the volteampere curve 
‘steep slope, the voltage on the load is approximately cone 
" stant regariless to reason of current variation, that is, of 
the current which is taken from the cirect voltage source } 
supplying the # 1L°0O ve voltage regulator cirsuit. . | 
If the lvuao resistance R, increases or drops, the curren§ 
which is driven through the 4R-7 resistor remains constant, 
but the distribution of currents between the stabilising ele-; 
ment and the load varies, while the +160 V. output voltace 
. remuine constant aga in the preceding case. . 
The 4R-l resistor is a load resistance of the SG1P /4v-6) 
voltage remulator. 


ween wen na (ST | 
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af #1eo y, ionic _voltuge regulator for supplying the 


ne en erw eens ene eres ue 


WRC 2 valves /¥PCz s intermediate frequency amplifier’. 


€ : = The ionic voltage. regulator for supplying the valves of 
: the intermediate frequency amplifier ide formed by means of a 
AGLP /4V-7/ valve. /see Fig. 117/ 
. The operation principle of. this voltage regulator is: the 
same as the operation of the above-described voltage regulaton 
for supplying the valves of the intermetiate freoquency pre- 
_eamplivier and the automatic frequency control circuit. 


Both voitage regulator are supplied from the sume + 400° 
Volts tains. 
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The 4R-8 resistor is a loud resistance of the nee vote 
ee regulator. 
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, Fg. 117. The #180: v fondo vases Fesutator 
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. | The fdonte voltage regulator for + ‘105. ‘Votte: ‘te foreed sp 
; . by means, of a 663S /4V-8/ valve. It. ‘serves for’ electronic. 
@& act /tonie/ atabilisation of voltage june Fie. 118/. 


am 
ee gee. 


, e/ t408.¥ v tonite “voltage regulator, os . age a a 5 : 
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\ 
aR ue The. sere ten of this voltage regulator is the same as00%1-HUM 
+ 


the operation o*% previously" described voltage regulators. 

. The, + 1L05VVol tage. regulator. dis “aupplied from the + 250 Volta. 
. *.maing» The 4R-2 recistor is ‘the aes resistance .of the volses 
ge regulator. 


. 


£/ = 10 Volts ionic voltage regulator 










_ + The © 180 Velts ionic voltage regulator is formed dy 
Weans of a SGLP /4V-5/ valve» It serves for supplying the 
range unit and the ARCs four omatie teeanansy control/ circuit) 





/see ¥ig+.119/. | 
{ 
; 
_ =—450¥ | 
é | 
i 
’ y 
a. 
Pig. 116. the ~ 169 vores ionic voltare regulator. | 
- The operation of the -150 Volts fonic voltage resulator 
is the same as the operation of above-escribed voltase reguld- 
tors with wu sole difference that im this case the voltage re- 
gulator anode is grounded while its cathode is connected to 
the - 230 Volts rectifier by means cf a load resistance sa 


A‘6Cey capacity 4s connected in order to anprewe the filtratig 


a e 


@ - " §-B-C-R-E-T 
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4 ee 0 
. vo Zlectronic stabilization of | +250. V voltage Luelvans ead 
requlation/. ae oS 


The Siectvonic ‘ionic/ voltage regulator consiats of 
oe, in refulating valves type 4V-3 and 4V-9 /6P3S8/, control valve 
, ; type 4V-4 /6N2F/, ionic 4V-8 /663S/ regulator, whch is a sour gd Bais 

ce of the +10C* reference yoltage, voltage dividers formed 
by 4-35 4R-4; 4R-5 und 48-6 resistors. The voltage regulator/s 
block diagram is illustrated in Fig. 120. ‘ £3 

: The operution principle ‘of the ionic ‘Jelectronic/ voltagt 

7 regulator can be ‘determined as follows: : 
cu If the -Anput. voltage’ of the ‘regulator increases, due to 

.mains voltage increase or. owing to current drop in load Ry 

the output voltage of tha voltage regulator increases. 4 : 
Due to increase of current driven through the divider, ote 


~ Ne cere 


ice ey . + + the voltage on the 4V-4 valve /right section/ control grid i 
~~ : ; increases while the voltare om the cathode retains ecual to 
: . | the reference voltage +108 Volts* 
a > The anode current of ‘the right eection of the 4V-4 valve 
: & > ss . \ and the voltuge drop on. the 4R-14 anode resistance are increa 
: sing. Cwing to this fact the voltage on the anode. of this 
‘ 7 Ey. valve section decreases causing the potential reduction of 
. the cathode of the vulve left section. ie 
‘ The grid bius voltae on the 4V-4 valve nen sectton/, fe 
ete . Y/ahich 4s forred by a “ifference betwaen the voltage on the 
oF a _  4Redy GRP, 4N-5 rentetors an4 the cathode voltage/, will be 
; positive, it #111 increuse eraiually. The anode current and: rn 
_ the voltage drop on the 4R-1 resistance increase causing thus a 
: ; the increase of the negative grid bias on the 4v-3° and 4V-9 oe 
regulating valves. 
- The internal resistunces of the regulating waives tabrea 
se involving thue the greater voltage drops on them, while th 
nominal value of the ciruuit output voltage decreases. 
Then the rerilator input voltage decreases /aue to mains 
‘voltae decrease or osing to the increase of current in the 
luad 1’, the voltage on the regulator output drops and ine 1 
volves ae decrease of current driven thr ough the iviters { 
reducing ferent the potential of the control arid of the 
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ao ‘++ 8Veg valve right section:. he potential 1i4s- 
+ etdon /arop/ on the control grid of the ZV—4 Valve riztt 
section causes the anode current drop, then, the decrease 
,: ,oOf the voltage drop on the 4R-14 resistunce and the nezati« 
ve voltage bias increase on the left section of the 4V=4 
Valve: The anode current of the ‘left section and the vol- 
: tage drop-on the: 4R-1 resistance decreases then, the negusiv 
‘.wOltage bias of: the’ 4V%3 and 4ve9 regulating valves drors 
“ causing thus valves’ internal resistance reduction and ine | 
volving the ‘voltage drop on them, according to the refuction ! 
/decreassy of tas stabi1i zed /regulated/ voltage. So, the 
‘8V-> S.ana-4y - 6, regulating valves. -connected with a load 
orto series are. used as an alternating resistance, depen“ing 
oon, the input voltage and on ‘the load currents: 


ee ete ae . 
. 


mettle amet tee en ee ne 
* « 


so Ae ee me te 


i es, In. order. to diminish the. power loes on the regulating 
_ pabvap, gods, ‘a 48-13. shunting resistance 18. connected in - 
:pargite). with ‘the valves, A 20 mA /approx./ current is driven 
jaeh  targagh that résistance. The regulating valves should operate 
exclusively with negative voltage bias on the control Gridée. 
_+. The 4V-8./SG3S/ voltage regulator is Used as a source 
of stabilized /regulated/ " reference" voltage, in the ole- 
‘: ctronic voltage regulation circuit’ the grid potential of 

- the 4v~4 /6N2P/ valve right section varies rolatively to 
ical the “reference” ‘voltage.- 

The 4R°2 resistance serves ree limiting the current 
“Lowhich is driyen through the 4V-8 voltage regulator. 

Tne 4C-4, 4C-5; 4C-7 and 40-6 condensers serve for 
render impossible the self-excitation of the circuit: 

The 4R+12 and 4R-12 resisture ehable the operation of 
_ the regulating valves as tetrodes’. | 


OO Oe 












tan ne 


The “high voltage switching on. 


: The switching on of the high ‘voltage, seperately from | 
the avitching on of the heating /filament/ circuits of the 
tranemitter-recéiver unit valves’ is enabled osing to time- = 
erelay use’ The time-reluy consists of a 4TR 1-1 thermo-rolay| 
two electromagnetic relais type 4R2-2 and anz-2 Jeee Figslel/é 


+ NE | Rn we NR Oe ee RF ee ee ye rer es on ee, 
‘ . ae 
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oy 
‘After switching on the WA-600 converters thei alternat 1n2OXt- -HUM 
+ 11° V. 400 c/a voltage is fod to the radi» range finder, | 
By a One phase only of the A.C. 115 Volts 400 c/s voltaue 

"',,. 48 fed to the primary winting of the 2TR-1 high voltage tran- 
sformer; the second phase is broken by the contact points of 
.. the 42-2 relay. 

The circuit for feeding the A.C. 115 V 400 ‘e/a voltage | 
to the primary winding of the 2TR-1 “high voltage transforner fe . 


es i /or. the circuit for high voltage switching on/ operates accor 
‘ding to the following order: : 
sis After’ switching, on the KA .- 500 converter, the ~ ¢7 V. i 
"«'. voltage is fed, at the same timer to the second terminal of 
: (1 the 4R2-1 relay and to the third: terminal of the 4TRI-1 wey 
“‘erelay- The A.C. 115 V 400 c/a voltage is fed to the éTRz-1 


Hannan ey 


pet thermo relay winding and to the terminala No 2 + 6 of the t 
' 42-2 relay by means of the ‘terminals No 5-6 of tha 4RE-1 cfu 
relay. 
: After a 1,5 min. Lapse of time the aTRt 1 thermo relay ke 
-etarts ita operation. It closes the contact points No $ and-4 rae 
connecting thus the AREAL relay winding to the 427 vera: ; = Reve 


é 


~ network. — 
When being switched on ,the 4R2-1- relay closes: ate contac 
agen ee points No & and 2, feeding thus the + 27 Volts voltage to the 
. os terminal Ho 4 of the 4R2-1 thermo relay. 
i The contacts points No'5 ¢ 6 of tha 4Ri-1 iy open - 
‘and disconnect thus the 11£ Volts. maine oe the 47 a thermo 
relay winding. 
: The thermo relay ig awitched on after 1,5 min. lapse 
"of time after the stop of A.C. 115 Volts voltage feeding to 
‘ if the relay win*ing. The thermo relay, cluses the 27 Volts 
Mietwork circuit for she 4R2°é relay by ite contact pointe. 
4-5+ Then the 4R2-2 relay starts ite operation ant the ALC. 
# ALLE Volsg 400 c/s voltage is fed to the primary winding of 
(the 2TK-1 high voltece transformer /by means of contact point 
2-1 and 5-4 of the 4P2-2/ in this case only, ehen the switch 
_ Marked "“ratio-optyke” on the ASP-4N gun sight owitch is anit 
ted to oe pokition marked "radio", i.e. when the eurth 19 i 
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Fig. lél. Tire relay i 
1 - high voltage saitching on | 


2-118 Volts Rc: 40 c/a to the urit Nod 
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Loe ae 6 a Gr = ig iH ae a, 
: ref? aah : °°" -50X1-HUM 
Dees “connected to the -secopa. and of foe 4nz-2 relay inting by. a 


means of the "wiqcsenie: wysokiego" Pnigh Voltage on/ cable. .- 
2+. If the mentioned switch is im position marked “opty%c”, i 
“the 4R2-2 relay carinot atert its operation. and the A.C. Ls fac 
1.” Volts 400 c/s voltage cantiot bs tea. to the, Primary: winding. Hg 
ae of the high voltuge ‘transformer. |. - 
1 Ae neon lahp, Located. close ‘to the ASP gin “ieiant 

ig 


ig enitchs’ Serves ‘for signalling ‘thet ‘the nee woltage io. awit~ 





chee ae vee oS ee . ; Bias. "Ok 
‘sdndtuotion s — apply. units.” oe eet al S 
oth ss 
‘tivo oabie’ “torainals. No: ‘fu. 6 vith 26. - contact ‘potnts conne a 
o ‘tors * ; a me ‘he ry oe 
“gi the,, potentionetor’ Sustationie 250, ye P50) Volts cottinn/ 
- tro. fuses sie * oe a ‘se 
: tie “od ° -“Ampregnated paper condensers, fix2d by meane ot ze ea 
“apecth' ‘Fostoncre ‘ = 
: IS iaifeo.4DEAL ‘and-4D2Z chokes fastened uy tee pelts: ee 
’ Y eug flee glasi ‘sealed resistors type 4R+7, 4R-8 and AR-10,.- : a 
e weed ten, fadio valves. type 8038 /l. valve/; 6P38 /2 valves/; SGLP | 


73 valves/; 6N2P / valve/y 6C4P./ 1 valve/; SCtS /2 valves. 

The 6P38 valves are provided with special fastenings, 

ae formed by rings and springs. Condenaers, a thermo reluy, the 

a AR 40-50 relay and the T I .=.15015 /A/ relay are mounted. to. 

the, lower surface of the supply unit base+ The supply unit 

oe ie mounted to thé airframe by means. of a special frame Pro- 
Ta a ae  Phded with shock -absorbers type. “Lord", which are screwed 

: eee to ‘the bracket oe the boty of 16. bolts: or ae 
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: | 
5 
t 
S : Pigs: 122 Generel {view of: the pone supply unit. 
nthe. Be t : 
160 mA fuse in. ‘the. < 230 Volts rectifier circuit { 
a> potentiometer for setting the + 250 Volts pen heer ‘ 
-..3-+ front’ plete Jerr 4s en * i 
4 ~Donding | wee “ee. te '¢@ 
5 ‘cable for connection with test board 
58M. a ; q " ..the range unit 6 /a/" | 
7-14 fuse in the, A.C. 116 Volts 400 c/s circuit’ 7 
‘3. - nut | 
“S$ <0, 265A fuse..in the 400 Volts circuit. 1° 
: j 
i ae f 
le dp eee i 
: on we ie 
1: lilac { 
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. tf. ; 2 = _potitiomuih tay t acting + 260 Volts 
- 5 +N. 10° kenotron.: 

. Ae < ADY-1 choke’, : . 

cares 5 - +150 Volts, voltage regulator tape 4V+6 











: fe ee. 6S S AR-1S @enistor, 
. - . 1. - - 48-7 ‘and: 4R-3 resistors 
oe "8- AV—4 cohtrol valve 


Byun l 2 9 -4R4- and 4m relais 
Bedi. 6 110 = 4-2, kenotron : 
} he J othbe 4TR-1 mains transformer 
i is 7.7 12 + 4-8 valve 
| or “5 “23 - 4v-3 regulating valve 
: fs "714 - +150" Volts voltage regulator type 4v-7 
: . 25 * regulating valve type 4V-% 


ee 16 - + 150. Volts voltage regulator type 4V-5 
Nye ws AT =: Ava Kenotron. 
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Tig. 124. Supply unit with removed hausing /bottom/ 
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é 
~"resistance" voltsse regulator type 4V-8 /SG-3S/ | 
- kenotrons type 4V-l and 4V-16 
- 3TR1L-1 thermo relay “ | 
+ 1aA-fuse holder in the 116 Volss circuit j 
- regulating valves type 4V-3 and 4V-¢ /6P3S/ { 
; k 
| 
? 
} 
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- 40-1 filter condenser 





“WO eee poet 


Declassified in Parts Sanitized ony paproved for meicaze 2013/10/18 - CIAL RDP80T002464070900340001- 7 











Declassified in Part - Sanitized Copy Approved for orate ee CIA-RDP80T00246A070900340001-7 


| 
al 
| 


+ NO foe. ares 
a 



























eg 


50X1-HUM 

. ‘The base is mounted to the frame by. means of two plain i. 
knurled muts. The frame is joined with the housing by means 
of a fixing fastener ani a ratched gear placed on the unit. 

-*, top. In case of valves replacement or a technical Anspection 

of installation, the unit buse must be removed -from the hou- 
sing, the knurled nuts on the front plate should be a little 
unscrewed and the ratchet released. : 

The valves can be removed in an usual way except for 

valves type $F3S, hich are provided with apecial fasteners. 
During the replacement of other parts, pay ‘attention. to their 4 
. fixing. The supply unit with removed hénsing’ ds represented 
in 1 Figs -123% the unit bottom side is. shown an Figi 124 om 
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‘of 4 bolts. Following accessories | are places onthe upper - 


Plate of the test board base:.: . 
l= potentiometer "Caizosé” /eanestivity/ 
2- atts - * Zero” : 


. oo control anplification/ 
4- "11e Vv ea" fuse ae 7 Ss 

5~ "27 V. 10a" fuse | - 

6+ "1200 e 2000 m". switch. 


Te Pe eon eney points Feet connector eith a + cap. 


-& 
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Seek Following ¢ ta cables are Lead: out tron he. base. rote 
eden =e Cable. /aSPol/ ‘for’ ‘connecting tite. test * board sath, the”: 
ee ASPOAN Gun stahe. ee 
ve 0 Bs Cable JASP-2/ tor comme tang the teat board with ‘the: 
PI" ASPHAW sight... wt ad 
3. Cable ‘7/6 tor “fomecting the. ‘test board a he’ rly ; 
To units eae wae Sk shi me 
“4. Cable 6°65 for’ connecting the’ eck ‘board: ‘pith atic ‘exeste |. 7 
'.,; Converter. The -cable is: ‘provided ‘with -a: terninad for + 


‘ eaten: J. Ponnect ing the target (Searching switch. é. ete ee 


i The construction of the unit ae “well as ‘the, accensoriee “fy 
> Location is represented in FB. 1a. ‘and ee ep tit aen a eS 


oe . “ : ‘ * A is 
FAC ’ Dee oe ay oe he 


tcuaeion of range Pinaex’ ainkea: “on the sie el 


TERRSHeNss estan eee Ee ae aren ee woe ow ee we soe oe ate 
t 


Ate: SRD-1M range tinder, pat is Located partially’ ‘in “the: 
' prossurd zed cockpit ahd, partially in the aircrafs. fuselage.” ‘ 
ie  - The range‘ unit and ‘the: ‘supply unit. are installed 4a the 
yo)” palette ‘cockpit behind the sat upeay: panel neds the frowe 3 
Jthoe . No 4, ; : “ : 
ea geeae F ‘The control bourd te. mounted on the ibe site of the 
| phlot’s cockpit between the frames No F and §.. The tent: 

'. Doard is placed in the ‘cockpit rear part close to the ‘post - 
track /puide rail/ of the pilot's. seut between the frames . 
No@ands. . ‘ * : "i 

The trananitter-recoiver unit is iastaiies ‘in: the: PE ori 
roon of the fuselage in the airplane matte between ‘the ‘frames 
No 1 and 3: : ae 

. The: antenna is rigidly cgnted on the fuselare troat Toor 
cover ‘betwoen the frames Mo-1 un4 4+ The converter, ‘type : 
MA-FOO is located. below the pilot’ 8-cockpit at the starboard 
side of the fusslage between tho frames No 5 -and' 6. - 1 
°°. Thé Location of range findor units is. represented in 
Figs 1G. & 

"All units are interconnected by méans of: cablos. |: - 

. The tranamitter-receiver unit, the range unit and the power 

Mpply unit ate mountod on shock abeorber type “voro*? which: 








| 2 oe Ge as 34. he, han ee. Vermont y - 
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eee ee 8 rem en e  ceme ne eet 


figs 128. Ginebas view of the test board. 


sermreiinenecnnay Teeter meres wanermamenem es IS | 





1 Cable for ‘conhe ting the ese board with the supply unit § 
a-" (8 * the MA-£00 
; ‘ converter. : : , 
- 3 = target geatehine ‘omiteh 1200 ¢ 2000 o 
-4 -118 V. 5A. fuse ae ; 
5 - front plate 
§- potentiometer "omrosé" Hatasitivityh ® 
7 - housing 
: B8- potentiometer waRed /aRcz & automatic frequency control/ 
9-27 V. 10 A fuse 7 : : 
10 = potentiometer "zero"-” ‘| 
il + test c.anector ° 
12013 ~ Cables for connecting the test board «with the ASP-4N sight 
14 + cable for connection with the control board 8 
15 - Socket “ obwody 1oztzielajgce” faaytninn circuits’. 4 
ft 
’ 
f 
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‘NO FOREIGN DISSEM Bs —Y 


| — Declassified in nese Sanitized Copy Aoproved for Release 2013/10/18 : ClA- RDP80T002464070900340001- 7 











| 
Declassified in pals Sanitized Copy Approved for Release 2013/10/18 : CIA-RDP80T00246A070900340001-7 


f 


| S-E-C-R-E-T 
} NO FOREIGN DISSEM | 














melee 


é 
50X1-HUM 


§ 
2 
‘ 







i 
$ 
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Hor 85] 


pies 12¢. Test board Sootton/ : 


- 27.¥. 10A. fuse tolae® 2 
~ ARC2 potentiometer /ARC2 » 2g one even suency control” 
- base 
- fine resistor type SR-¢ 
TLE V. &A fuse holder i 
t 
- potentiometer” zero” 
- potentiometer for sensitivity setting 
- potentiometer for Roa er rere the searching range - 12C0 


ww Owns & wh ew 
' 


~ switch Por searching ranvzes 12 ¢ 2000 r 
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§ 
: 
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e 50X1-HUM 
are crewed to the frame. The aerial, the control board and t* | 
the test tuard are mounted without shock absorbers, by means 
of special bolta.: : . , 3 
The units provided cith shock abeorbing fraves are goun= 
ted +o these frames by means of spécial clips» nuts and pin 


fasteners, which enable the quick release, removal and insta- 
llation. . . ee 7x . 
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C. a Be 7 fe | cows 
X. RADIO RANGE FIEDER SRD=1M OPERATION ~. 50X1-HUM. 
DESCRIPTION. AGC. TO BIOCK. DIAGHAM | 
















The block ddugren of the adie zanse indir te shows 
on the figure V3t. mig. a es ve ‘ 





a/Cperation in "the target sescnini? mode é ah, hey 
aan pea ot 2 ae ee 





The blocking generator submodulator ave (GSP) fe ws: 
-, a8 the contraa generator of ‘the: set. tthe locking generaé 
tor is formed by the ‘ett section... of the double triode 
‘2Ve1 (ENP), which is generating the positive voltage im 
pulses of 220 V amplitude,of 1, 3 to 155 neo ‘auration | 
and of %O o/s repeating frequency, they’ axe transferred. 
from the impulse transformer OT R4 third coil ‘to the oo 
trol grid of the cathode ‘follower (rignt bend side of 
the valve 2V-1). Teak ats : 
sh . . _. fhe submodutator Pate transferred ran the ds 
. @ oe Pie hg node loading 2he5 to the condenser 2C=5 and ‘the ‘resiet 
. suet Tae i : : : *. ee2Res and then to the modulator diecharge valve grid 
A oa a ne ; * and control its operation. The modulated impulees are fo 
Sees " oe in the modulator with the artifiotal. forming line: 
a .  otpe and the hydrogen thyratron 2V=2 (301=1-35/3) which 
Bao es Seat jo oe is acting as a ‘ewitch.As 4 result of forming in the se~ 
a eas, ; a | - condary coil of the impulse transformer OTRAS there are 
oo a | produced the impulses of the repeating frequency W0e/s, 
of TD duration and of 5,5 kv amplitude ‘range ,which 
are. transmitted to the hometron cathode 2ve3 (NI=120). 
The naymetron, generator is producing impulses, their 
“frequeng; is 2 800 ile/e and the. impulse genet: te not leo 
then Tete | ° hg oy Mik i 3 ee 
The sa nEnetyen ee isp ses ee gainac cia power : ae ee 


om ee mete the 


Cig ee c aes aaa Te os | 


| @. esa 7 2h re SBCA Seg en er 
* — te, 4 ronston oresen ). = - ee 
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_ wave and quarter wave concentric line segment and the *r 


. ving set 48 switched out when the searoh ispulse is ope 


ken with the modulated impulee from the impulse transfo 


‘the positive hump of the closing impulse.The closing im- 


. mixer chanver ARCS axe coming the 










_ ngy vibrations of the igs 








and high frequency are coming to the antenna by the cowl 


axial cable. end are rndiated into the space.Cwing to thero*" oN 












presence of the entenna switch sconeisating of the half~ 


ceiving-transmitting” chamber,whoere the valve of the ty- 
peRRe5 (2V~7) is used as a resonance awitoh, the receivi 


ratings 


The negative starting impulseand the positive start 
impulseof the ARCe (automatic frequency control) are ta- 


mer 2TR-5,the divider formed by the resistances 2P=10, 
2R=35, 22-60 gives the negative blockingimpulse. 
The left hend side of the. diode 2V=16(6i1P) cute off 


pulse of 45 V amplitude 1s coming from the potentioneter 
2Re8 to. the control grids of the last two valves xPCe 3 
16 and 3V=17 (623?) and closes the receiver when the sem 
arch impulse is operating. 

The etarting impulse of the 100 -V emplitude is trans- 
ferred thru the resistance 2H-61' to the mreen grid of th 
Selva ‘QYa12 ‘(624P) and switches on the automatic frequ 
cytonstgohoset | (ARCS). 
"(he part of the high power energy and of high freque- 
ny is coming from the magnetron thru the attenuator to 


the mixer chamver ARCs,where a6 a mixer 5 orystal deteo- 
sed.At the same time to the 
costacous: high freque~| 


trone heterodyne 2V=4 (Ke12). ; 


tor of DOS-2 (2D-2) type is u 


je a result of the two high frequency vibrations in the | 
8 a 


input ciroust of theif 






9 generated an impulse, the 





ee 
+ eee 
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( -“ "frequency of it t9 equal to the klgetron frequency und | i 
‘the uagnetrone senerator frequency differance. 50X14 “HUM. 





“hat impulse is amplified in the tro otayes of the x ; 
dium frequency waplifier of the ARCz set,consisting of 
the Valves 2V—11 and 2V=12 (621P), 

She amplified iinpulse ‘is coming to the df{scriminator 
circuit, formed by the double triode of 2v~13 (6U2P) type 
the demodulated iuapulse leaves the Si scvauiwates aut exe 
ters the two stased impulse amplifier, formed vy the doubd 

“le triode of 2v=14 type (6N1P), 1t 48 amplified and then 
enters the regulating grid (right hand side of the valve 
2V-15 /6N1P/ ), from Its cathode is taken as négative 
voltage to the kifsetron reflecting electrode.¥f the 
change of the niddle frequency excecds: the kigstron re~ 
gulating yenge then the dlocking generator impulecs (lef : 
hand side of the 2V=15 vetke)are entering the; control 
grid of the right hand side of the 2V=14 valve instead 

of the impulses coming of the discriminator. a 


| 
The ARCg set 19 generating the control voltage, which 

i 

je 


——® et oe Beda ee 
s 
7 qx 
6 ., z . 
& ¢ % ts o 7 
3 ‘ 
we, Ce er o eg my teen or ” 


4a supporting the klgystron frequency 50 Nc/s higher t 


elt, 


the magnetron generator frequency. 


ene 


Ornette emt oes ae: 


ek ee ks a | he starting impulse of 85 V amplitude 4e entering 
the range block thru th: right hond side of the startin 
impulse liniter diode 2V~16 (6N1P) in order to etart th 
nhign speedtsawtoath generator, 31 /6N1 B/ yp IV=2/6232/ ° 


nd 


‘ 


The “"h.speed sartodsh! generator gives the sawtooth sh 
ped inpulses of the repeating frequency 900 praret 
145 V amplitude totthe anode of 
1P).1o the vathode of the 


the “Lawn speed 
comparator diode 4a given the voltege a eg i 
Ne?) thru the contacts 4 and 


eee ek 


See SS eae: ge 


/usec duration and of 


the comparator diode 3V=3b (68 


santooth" genurator 3V#9 ( 
(~~ 236 = ) ——— 





ss nee 
- 
™ 





“ Ho 8s Ge Ls ' . 
. =p PR at 


‘ 
im 


‘ fe _ ; am os Reese cs ee AX 
‘ orgies se ak. wee gf SHEC+RE-T a 


; ra) he 
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50X1-HUM 








5 of the relois 3RI-1,the amplifier 3V-8 (625P);the ad 
de-limiter of “low speed savitooth* minimum 3Vet1b (6042) 
and the cathode follower 3V=3a (6% S1P), tho voltage is os- 
cdlating between 3 and 140 V during 0,67 to 2 eect. - 

' When the ain litude of the low speed pawtooth genere~ 
tor is increusing at ever, monent of the repeating: fre= 
quengy 900 ¢/c inoreases the limiting of the "h.sysanto- 

| oth"voltace,amplitade and the Lengst.In that way on the 
otarting amplifier grid (left hand section of the valve 

nee 3Ved /GRAP/ )is coming the shwtooth shaped inpulee,ite 

» . eS begining 18 coming late? behind the tronamitter starting 


re 


Se poe err 


ee eee 


dupulse 7 tine of the searching. gehexator vou tone in- 
, creasing. . & oh 
» That inpulse aa emplified, then cones to the blocking 
! : : . ic ae generator of the gate inpulse,from the secondary winding 
| , : wo” "of. the impulse transformer and causes ite operation by 
© gs ; : ee . the positive front shunt. The blocking generator ie exci-| 
in 3 Y : ted and a gate inpulse of 140. yi caper eden su aece dure~-|} - 
' : 5 = > tion 1s generated, it is coming ‘directly to the screen 
| grid of the coincidence valve,and thru delay line of U,5 


1 A aden te se yee mene eer t 


msec to. the screen grid of the coincidence valve 5V=24 
Yhen the low speed sextooth generptor voltage snctee- 

ae ; . se8, as som! an the figure 65, the gate impulses are poa- 
| . ' cing the search “range of 300 to 2 000 m at frequency 0,5 


So ee ee + 


Ves to 145 C/o. ; 
PS : at a Mie maxim Limiting of the low ce sawtooth is ma- 
., de- by the 3V—22 (G6n1P) valve, the voltage of ‘the cathode 


he 
45 choosem by appropriate position of the GPEnt owite 


When. the switch is in "2 000 m* position the wacimum rf. 
| ge of 2 900 D io agsured.‘hen the éwitoh Ze in * 1 8 of 


search : 

A 200 - 
position then the maximum range af limited to a5 Obie 
( » 237 ©. serge 

= ° 





4 
tr ne, 
* a = 


és ede & : : : 
va a5 * wee 5 7 { 


ee oe aha 4 
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Gig es the caiene. of the cathode HriGaee output (right hand © 50X1 -HUM 
. “saotion of the. 3V=t9 /6x38/ valve) ere coming to: the. ARY 
: noise act which te ‘formed by the valves 3V=20 (622P) and 




























wereee woe 


~ 


BVT (6m1P) ARR = automatic gain control. 
' The noises are omplified on the 3V=20 valve, demodulated 
7. by the grid detector (Lest. hand seotion of the 3V-7 valve) 
‘and amplified by the direct current amplifier (right hand 
section ‘of the WT valve). The ‘ARY noise set generates thel 
ve negative voltage depending on ‘the noise magni tude, which ie | 
’ transferred to the ‘control grids of the first: valves tPCe 
SVE 14  FVH15: (623P)_ thru the dathode follower of the AR 
vee (6N1P). set. sin that way a. constant node Lever: in the 
“receiver ie maintained. i 
Tue. nagative impulse of 25 (free. guration is coming fro 
the high epeed. -pawtooth generator set to the: ‘grid. of the - 
Pence BRE: “ BVe20 valve (penthode). That: impulse blocks. the ARW noise 
| e@ eo _ EL. ee 12 Seat during” ‘receiving and . wat the seme time slimtnates the 
s | a : target jmpul se influence. on ‘the ARW noise set. operation» 
Mae ‘windings: of the relay: Tt and SRin21ecqnepted te 
des. oaroutts of the ‘Qtviaex’ oircaits relais valyes and of 
oe Bg = gh ‘merory’ ‘otroust: varstwathout the current ecases ef. ‘the- 
ee E : ae “ nogatave’ hiebs (javon the contro? grids of these ‘valves. 
ae Then the contacts 4 end 5 of the shtt swtais are clo- 
: ‘then, the low ‘epeed ‘sawtooth. generator output (5V-9) ie 


- wo. 


~ sed, 
. shnconnested, ott. the, ‘gontrol eri of the mettre valve 


CABVRB) 6 
_ When the: ‘ontaote 


5 and 6 of the 3R1-2 axe open then 
the green’ bald of the | "Target Sones at the sight ji 


ASReAt is not ‘shining. : a és : P } : 
. When the oontact | ine of. the “yetais pain are connecte 7 


fig gfe oo ne geing-opernting otrouite then, to the sight 
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. aay i" 5 
BY * ® : a a Ee * a vy 
° “ASPLAR is supplied a constent treat voltae geo: “HUM 

; hes -oontacts. " and 12 of the telay/s5at—t" ese open, the | 

P- contacts 4 and, 2 of! the SRI relay. ore “eloaedy the cone | 


tects /4-5 and 7-8: /- of" the roles * ‘etc eA gebay nen. ‘the | 
memory caveat 4s not operating. 4 ae! age Ae as ned ae 










ete ace. 2, v/ opération is the "target 


“The impulses reflected vy the target an pans Fron 
Be the antenna ‘to the ‘taostne-trnbeasiln ar ee a 


Pag gy siete): The dotidonsa impute ‘isray ee é en. 
a Preceiving-trengnitting” chander, to the, ‘reags ree. 
oie eu " chieaber, as. the mixer As ‘ugéi: the Gaysted -Aevetyir' of 0 DGS “4 ; 


— Moe East to | 
: sft ae 3 2. og Atos Hy nt * : 
2 (2De1) type. his ae ee Av SEER mop 
in ‘the receiver’ pidxer chasber are’ . Senerated sever 
ae as Fre, wer 


on trequences, from which. the sane’ ‘tedqpetoy o8 foe = Inder 
separated on the ~maxer, Brees ihe ears 2 Sond 


‘ — 4 
WR ag at 44% ¢ | 
iabeerset wt te 


Be. “med. by ‘the ‘taput- eireutt. ee the y waPce. ieteenh ra fre I 
, quency prosamplifier) set After’ ‘Leaving: oe 
; formed ‘by. the vaives‘of. esr (Seda aa nN, se an. 


type the impulse, geflected. by the target: “he, 5 Seming 80 | 





2 

+ 
ree 
oo: 
‘ 


i . ‘the ‘PCs (astermediate ‘frequency . yap tar) ier | y thq 
ye valves of 6257 type (3¥et4,, VETS, SV=T6, Safer hte "| 
i get ‘imputse amplified in the wPCe, soto tie a 


.s 
aan) 


‘cond detector of the 3V=18 (6feP) type, ie “oma: ne 4 
the vites —puive: 3 7 amplifier (left hend aegtan of: the 
valve 3V¥019)(6"3P) und the cathode follower (xight™ bend | 
to the control grt of the - 


+ 
= 


seetion of the 3V=19 valve) 
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